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HOW TO USE THIS SOIL SURVEY 


HIS SOIL SURVEY contains information 

that can be applied in managing farms, 
ranches, and woodlands; in selecting sites for 
roads, ponds, buildings, and other structures; 
and in judging the suitability of tracts of land 
for farming, industry, and recreation. 


Locating Soils 


All the soils of Hanson and Hutchinson 
Counties are shown on the detailed map at the 
back of this publication. This map consists of 
many sheets made from aerial photographs. 
Each sheet is numbered to correspond with a 
number on the Index to Map Sheets. 

On each sheet of the detailed map soil areas 
are outlined and are identified by a symbol. All 
areas marked with the same symbol are the 
same kind of soil. 


Finding and Using Information 


The “Guide to Mapping Units” can be used 
to find information. This guide lists all the soils 
of the survey area in alphabetic order by map 
symbol and gives the capability classification of 
each. It also shows the page where each soil is 
described and the pasture group, windbreak 
group, and range site in which the soil has 
been placed. 

Maps showing the suitability or degree of 
limitation of the soils for specific uses can be 
developed by using the soil map and informa- 
tion in the text. Translucent material can be 
used as an overlay on the soil map and colored 


to show the soils that have the same limitation 
or suitability. For example, soils that have a 
slight limitation for a given use can be colored 
green, those that have a moderate limitation can 
be colored yellow, and those that have : a severe 
limitation can be colored red. 

Farmers can learn about use and manage- 
ment of the soils from the soil descriptions and 
from the discussions of the capability units, the 
pasture groups, the range sites, and the wind- 
break groups. 

Foresters can refer to the section ‘Native 
Woods and Windbreaks,” where the soils of the 

survey area are grouped according to their 
suitability for trees. 

Game managers can find information about 
soils and wildlife in the section “Wildlife.” 

Ranchers can find, under “Range,” groupings 
of the soils according. to their suitability for 
range and the names of plants that grow on 
each range site. 

Engineers and builders can find, in the sec- 
tions about engineering, tables that give soil 
test data, estimates of soil properties, and in- 
formation about soil features that affect engi- 
neering practices. 

Scientists can learn about the soils in the 
survey area in the section “Formation and 
Classification of Soils.”. 

Newcomers in Hanson and Hutchinson 
Counties may be interested in the section “Gen- 
eral Soil Map,” where broad patterns-of soils 
are described, and in the section ‘Environ- 
mental Factors Affecting Soil Use.” 
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ANSON and HUTCHINSON COUNTIES are in 

the southeastern part of South Dakota. The total 
area of the two counties is 797,440 acres or about 1,246 
square miles. Alexandria is the county seat of Hanson 
County, Olivet is the county seat of Hutchinson 
County. Parkston is the largest town in the survey 
area, Other incorporated towns and villages are 
Dimock, Emery, Farmer, Freeman, Fulton, Kaylor, 
Menno, and Tripp. 

Most of this survey area is within the James River 
Lowlands, a subdivision of the Central Lowlands physi- 
ographic province. This glacial plain is mostly nearly 
level to undulating and has many small depressions 
or potholes. The southern part of Hanson County and 
the central part of Hutchinson County are mostly un- 
dulating to gently rolling. The relief is gently rolling 
to hilly in the southwestern and southeastern parts of 
Hutchinson County and is hilly to steep in the breaks 
along the James River. 

The James River and its tributaries drain most of 
the survey area. The river enters the west side of 
Hanson County and flows southeasterly, leaving the 
survey area about 5 miles southeast of Olivet. The 
southwest corner of Hutchinson County is drained by 
Choteau and Emanuel Creeks, which flow south to the 
Missouri River. The eastern edge of Hutchinson 
County is drained by Clay and Turkey Creeks, which 
flow southeasterly to the Vermillion River. 

Livestock farming is the main enterprise. About 
75 percent of the survey area is cropland. Corn, oats, 
alfalfa, sorghum, soybeans, and tame grasses are the 
main crops. Much of the crop production is used to 
feed cattle and hogs, but some is marketed. Controlling 
erosion, maintaining fertility and tilth, and reducing 
wetness on poorly drained soils are the main concerns 
of management. 


How This Survey Was Made 


Soil scientists made this survey to learn what kinds 
of soil are in the survey area, where they are, and 
how they can be used. The soil scientists went into the 
area knowing they likely would locate many soils they 
already knew something about and perhaps identify 
some they had never seen before. They observed the 


steepness, length, and shape of slopes; the size of 
streams and the general pattern of drainage; the kinds 
of native plants or crops; the kinds of rock; and many 
facts about the soils. They dug many holes to expose 
soil profiles. A profile is the sequence of natural layers, 
or horizons, in a soil; it extends from the surface 
down into the parent material, which has been changed 
very little by leaching or by the action of plant roots. 

The soil scientists recorded the characteristics of 
the profiles they studied, and they compared those pro- 
files with others in counties nearby and in places more 
distant. Thus, through correlation, they classified and 
named the soils according to nationwide, uniform pro- 
cedures. 

After a guide for classifying and naming the soils 
was worked out, the soil scientists drew the boundaries 
of the individual soils on aerial photographs. These 
photographs show woodlands, buildings, field borders, 
roads, and other details that help in drawing bound- 
aries accurately. The soil map at the back of this pub- 
lication was prepared from aerial photographs. 

The areas shown on a detailed soil map are called 
mapping units. Some mapping units are made up of 
one kind of soil, others are made up of two or more 
kinds of soil, and a few have little or no soil material 
at all. Mapping units are discussed in the section ‘“De- 
scription of the Soils.” 

While a soil survey is in progress, samples of soils 
are taken as needed for laboratory measurements and 
and for engineering tests. The soils are field tested, 
and interpretations of their behavior are modified as 
necessary during the course of the survey. New in- 
terpretations are added to meet local needs, mainly 
through field observations of different kinds of soil in 
different uses under different levels of management. 
Also, data are assembled from other sources, such as 
test results, records, field experience, and information 
available from state and local specialists. For example, 
data on crop yields under defined practices are as- 
sembled from farm records and from field or plot ex- 
periments on the same kinds of soil. ; 

But only part of a soil survey is done when the soils 
have been named, described, interpreted, and delineated 
on aerial photographs and when the laboratory data 
and other data have been assembled. The mass of de- 
tailed information then needs to be organized so that 
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2 SOIL SURVEY 


it is readily available to different groups of users, 
among them farmers, managers of rangeland and 
woodland, engineers, planners, developers and builders, 
homebuyers, and those seeking recreation. 


General Soil Map 


The general soil map at the back of this publication 
shows, in color, the soil associations in the survey 
area. A soil association is a unique natural landscape 
that has a distinct pattern of soils and of relief and 
drainage. Typically, a soil association consists of one 
or more major soils and some minor soils, It is named 
for the major soils. The soils making up one associa- 
tion can occur in other associations but in a different 
pattern. 

The general soi] map provides a broad perspective 
of the soils and landscapes in the survey area. It pro- 
vides a basis for comparing the potential of large areas 
for general kinds of land use. Areas that are, for the 
most part, suited to certain kinds of farming or to 
other land uses can be identified on the map. Likewise, 
areas of soils having properties that are distinctly 
unfavorable for certain land uses can be located. 

Because of its small scale, the map does not show 
the kind of soil at a specific site. Thus, it is not suitable 
for planning the management of a farm or field or for 
selecting a site for a road or building or other struc- 
ture. The kinds of soil in any one association differ 
from place to place in slope, depth, stoniness, drainage, 
or other characteristics that affect their management. 

The soil associations in this survey area are de- 
scribed in the pages that follow. The names and 
boundaries of the soil associations do not coincide ex- 
actly with those in previously published surveys of 
adjacent counties. This is because of differences in 
detail of the general soil map and also because of 
changes in the application of the soil classification sys- 
tem. 

The terms for texture used in the descriptive head- 
ings of the associations apply to the texture of the 
surface layer. For example, in the heading for the 
Clarno-Tetonka-Prosper association, “loamy” and 
“silty” refer only to the texture of the surface layer. 


1, Ethan-Betts-Chaska association 


Well drained to excessively drained, roiling to steep, 
loamy soils that formed in glacial till on uplands; and 
‘somewhat poorly drained and poorly drained, nearly 
level, silty and loamy soils on bottom land 


This association consists of stream breaks and bot- 
tom land along the James River and its tributaries. 
Slopes are mostly hilly to steep on the breaks and are 
dissected by many drainageways that terminate in 
fans at the edge of the stream valley. Stones and 
boulders are on some ridges. The bottom land is nearly 
level. 

This association makes up about 11 percent of the 
survey area. It is about 25 percent Ethan soils, 20 per- 
cent Betts soils, and 20 percent Chaska soils (fig. 1). 
Minor soils make up the rest. 

Ethan soils are well drained. They are mostly rolling 
to steep and are in the middle part of the breaks. These 


soils have a surface layer of dark grayish brown, loam. 
The layer below that is light brownish gray caleareous 
loam. The underlying material is light yellowish brown 
calcareous loam. 

Betts soils are wel] drained to excessively drained. 
They are rolling to steep and are mostly in the higher 
part of the breaks. They are similar to Ethan soils 
except that they have a thinner surface layer. 

Chaska soils are on bottom lands. They are nearly 
level and are somewhat poorly drained and poorly 
drained. They are subject to flooding and have a sea- 
sonal high water table. They have a very thick surface 
layer of very dark gray silt loam and loam. The under- 
lying material to a depth of 47 inches is dark gray, 
calcareous, fine sandy loam. Gray and grayish brown, 
calcareous loamy fine sand is at a depth of 47 inches. 

Minor soils in this association include Bon soils on 
high bottoms; Clamo, James, Lamo, Salmo, and Wann 
soils on bottom lands along the James River; Clarno 
and Davis soils on foot slopes and fans below Ethan 
and Betts soils; and Delmont and Talmo soils, which 
are underlain by gravelly sand, on ridges and knolls. 

Runoff is medium to rapid on the Ethan and Betts 
soils in this association, and the hazard of erosion is 
very severe if the plant cover is removed. These soils 
are medium to low in fertility. Runoff is slow on the 
Chaska soils, and there is a slight hazard of erosion. 
The hazard of erosion on Ethan and Betts soils and 
wetness from flooding and from a seasonal water table 
on Chaska soils are the main concerns of management. 

Most areas of Ethan and Betts soils remain in native 
grass and are used for pasture. The larger tracts of 
Chaska soils and other bottom land soils are farmed. 
Corn, sorghum, and alfalfa are the main crops. Live- 
stock production is the main enterprise. Feed and 
forage crops are produced on the bottom lands for use 
by beef cattle and hogs. A few dairy farms are in areas 
of this association. 


2. Homme-Onita-W hitewood association 


Well drained to somewhat poorly drained, nearly level 
to moderately sloping, silty soils that formed in glacial 
drift and alluvium on uplands. . 


This association is on uplands in southwestern 
Hutchinson County. It is characterized by brcad flats 
and gentle rises that are broken by poorly defined 
drainageways and many closed depressions. The soils 
are mostly nearly level and gently sloping, but some 
are moderately sloping. ; 

This association makes up about 8 percent of the 
survey area. It is about 30 percent Homme soils, 15 
percent Onita soils, and 15 percent Whitewood soils. 
Minor soils make up the rest. 

Homme soils are well drained and nearly level to 
moderately sloping. They have long, smooth slopes 
that are plane to convex. The surface layer is dark 
grayish brown silty clay loam. The subsoil is brown 
and light olive brown silty clay loam in the upper part 
and light yellowish brown, calcareous silt loam in the 
lower part. The underlying material is light yellowish 
brown, calcareous loam. 

Onita soils are moderately well drained and nearly 
level to gently undulating. Slopes are concave. These 
soils are in shallow swales and on foot slopes. The sur- 
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Figure 1.—Pattern of soils and geologic material in association 1. 


face layer is dark grayish brown silt loam. The subsoil 
is dark gray and grayish brown silty clay loam. The 
underlying material is light yellowish brown and gray 
calcareous clay loam. 

Whitewood soils are somewhat poorly drained and 
are nearly level. They are in swales and along poorly 
defined drainageways. The surface layer is very dark 
gray silty clay loam and silt loam. The subsoil is dark 
gray silty clay loam in the upper part, dark grayish 
brown loam in the middle part, and grayish brown 
loam in the lower part. The underlying material is 
lent brownish gray, calcareous silt loam and clay 
oam. 

Minor soils in this association include Betts and 
Ethan soils on some ridges above the Homme soils and 
on the sides of entrenched drainageways, Davison soils 
on rises immediately above Onita soils, and Tetonka 
soils in closed depressions. 

Runoff is slow to medium and the erosion hazard is 
slight to severe, depending on the degree of slope. The 
major soils are medium to high in fertility. Farming 


is delayed on the Onita and Whitewood soils because of 
spring wetness. Controlling water erosion and wetness 
in spring are the main management concerns. 

Most areas are cultivated. These soils are well suited 
to all crops grown in the county, but in some years, 
Whitewood soils are better suited to late-planted row 
crops than to small grain. Livestock production is the 
main enterprise. Most of the crops are grown for use 
by beef cattle and hogs. A few dairy farms are in areas 
of this association. 


3. Egan-Wentworth association 


Well drained, gently sloping and moderately sloping, 
silty soils that formed in glacial drift on uplands 


This association is on uplands in southeastern 
Hutchinson County. The soils are mostly gently sloping 
to moderately sloping. Slopes are long and smooth. 
Steeper soils are along some of the entrenched drain- 
ageways that cut back into the area. A few closed 
depressions are in the area, but the drainage pattern 
is moderately well defined. 


4 SOIL SURVEY 


This association makes up about 1 percent of the 
survey area. It is about 45 percent Egan soils and 25 
percent Wentworth soils (fig. 2). Minor soils make up 
the rest. 

Egan soils are mainly in the higher parts of the 
landscape. The surface layer is dark grayish brown 
silt loam. The subsoil is silty clay loam that is brown 
in the upper part, yellowish brown in the middle part, 
and light yellowish brown and calcareous in the lower 
part. The underlying material is calcareous silty clay 
loam and clay loam. 

Wentworth soils are in the lower parts of the land- 
scape where slopes are plane to concave. They are 
similar to Egan soils except that the underlying ma- 
terial in Wentworth soils is silty to a greater depth. 

Minor soils in this association include Betts, Clarno, 
and Ethan soils on some ridges and on the sides of en- 
trenched drainageways; Hand and Henkin soils in 
areas that are underlain by glacial melt-water de- 
posits; Tetonka and Worthing soils in closed depres- 
sions; and Whitewood soils in swales and along some 
of the drainageways. 

Runoff is medium. The major soils in this association 


are medium to high in fertility. Controlling erosion is 
the main management concern. 

Most areas are cultivated. The major soils are well 
suited to all crops grown in the county. Corn, oats, 
sorghum, soybeans, and alfalfa are the main crops. 
Livestock production is the main enterprise. Most of 
the crops are grown for use by beef cattle and hogs, 
but soybeans and some corn are grown for marketing. 


4. Prosper-Clarno-Stickney association 


Moderately well drained and well drained, nearly level 
to undulating, loamy and silty soils that formed in 
alluvium and glacial till on uplands 

This association consists of broad flats that are 
broken by swales, drainageways, slight rises, and 
closed depressions. The soils are mostly nearly level, 
but some are undulating. Some of the larger drainage- 
ways head in these areas, but in places the drainage 
pattern is poorly defined. ; 

This association makes up about 24 percent of the 
survey area. It is about 80 percent Prosper soils, 30 
percent Clarno soils, and 10 percent Stickney soils 
(fig. 3). Minor soils make up the rest. 


Figure 2.—Patitern of soils and geologic material in association 3. 
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Figure 3.—Pattern of soils and geologie material in association 4, 


Prosper soils are moderately well drained and nearly 
level. They are in the shallow swales and concave parts 
of broad flats. The surface layer is thick and is dark 
grayish brown and dark gray loam. The subsoil is dark 
gray loam in the upper part and light olive brown and 
grayish brown clay loam in the middle part. The lower 
part of the subsoil and the underlying material are 
light brownish gray, calcareous loam. 

Clarno soils are well drained and nearly level to 
undulating. They are on slight rises. The surface layer 
is dark gray loam. The subsoil is dark grayish brown 
clay loam in the upper part and grayish brown loam 
in the middle part. The lower part of the subsoil and 
the underlying material are pale yellow and light 
yellowish brown, calcareous loam. 

Stickney soils are moderately well drained and 
nearly level. They are on very slight rises. The surface 
layer is dark gray silty clay loam. The subsurface layer 
is grayish brown silt loam and is underlain by a clay- 
pan subsoil. The claypan subsoil is firm silty clay loam 
that is dark gray in the upper part and light brownish 


gray in the lower part. The underlying material is 
calcareous clay loam. 

Minor soils in this association include Crossplain 
and Whitewood soils in some of the swales; Davison 
and Hand soils on some rises; Dudley soils on some 
flats closely intermingled with Stickney soils; and 
Tetonka soils in closed depressions and in low parts 
of some drainageways. 

Runoff is slow in much of this association, but it is 
medium in some areas of the Clarno soils. Farming in 
the lower parts of the landscape is delayed in some 
years because of wetness in spring, but in most years 
drainage is adequate for crops. Clarno and Prosper 
soils have few or no limitations for .crops, but the 
Stickney soils absorb water slowly and release moisture 
slowly to plants. Maintaining fertility and tilth on the 
major soils, improving the water intake of the Stickney 
soils, and controlling erosion on the steeper rises of 
the Clarno soils are the main management concerns. 

Most areas are cultivated. Corn, oats, soybeans, 
sorghum, and alfalfa are the main crops. Livestock 


6 SOIL SURVEY 


production is the main enterprise. Some of the corn 
and soybeans are grown for marketing, but much of 
the feed and forage crops are grown for use by beef 
cattle and hogs. A few dairy farms are in areas of this 
association. 


5. Clarno-Tetonka-Prosper association 


Well drained, poorly drained, and moderately well 
drained, level to undulating, loamy and silty soils that 
formed in glacial till and alluvium on uplands 

This association consists of a glacial plain that has 
very gentle swells and swales with differences in ele- 
vation of less than 20 feet. The low undulations are 
interspersed with poorly defined drainageways and 
many closed depressions. The soils are mostly nearly 
level to gently undulating. Steeper soils are on the sides 
of some of the drainageways and depressions. The 
drainage pattern in many areas is poorly defined. 

This association makes up about 32 percent of the 
survey area. It is about 50 percent Clarno soils, 20 
percent Tetonka soils, and 10 percent Prosper soils 
(fig. 4). Minor soils make up the rest. 


Clarno soils are well drained and mostly nearly level 
to undulating. They are on very slight rises and formed 
in glacial till. The surface layer is dark gray loam. 
The subsoil is dark grayish brown clay loam in the 
upper part and grayish brown loam in the middle 
part. The lower part of the subsoil and the underlying 
material are pale yellow and light yellowish brown, 
calcareous loam. 

Tetonka soils are poorly drained and level and 
nearly level. They formed in local alluvium. They are 
in closed depressions and in some of the wider en- 
trenched drainageways. The surface layer is dark gray 
silty clay loam. The subsurface layer is gray silt loam. 
The subsoil] is dark gray and grayish brown silty clay. 
The underlying material is gray and light gray, cal- 
careous clay loam and loam. 

Prosper soils are moderately well drained and nearly 
level. They are in shallow swales or concave low areas 
on flats. The surface layer is thick and is dark grayish 
brown and dark gray loam. The subsoil is dark gray 
loam in the upper part and light olive brown and 
grayish brown clay loam in the middle part. The lower 


Figure 4.—Pattern of soils and geologic material in association 5. 
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part of the subsoil and the underlying material are 
light brownish gray, calcareous loam. 

Minor soils in this association include Crossplain 
and Whitewood soils in some of the more poorly 
drained swales; Davison and Hand soils on some rises; 
and Dudley and Stickney soils on some flats. 

Runoff is slow to medium on the Clarno and Prosper 
soils, and it ponds on the Tetonka soil. The major soils 
are medium to high in fertility. Clarno and Prosper 
soils are nearly level and have little or no limitations 
for crops. Farming is delayed on the Tetonka soil be- 
cause of spring wetness. In some years, crops are 
drowned. Maintaining fertility and tilth, controlling 
water erosion in undulating areas of Clarno soils, and 
eliminating the wetness of the Tetonka soils are the 
main management concerns. 

Most areas are cultivated. Corn, oats, soybeans, 
sorghum, and alfalfa are the main crops. Livestock 
production is the main enterprise. Much of the feed 
and forage crops is grown for use by beef cattle and 


aad 
we 


~ 


hogs. A few dairy farms are in areas of this associa- 
tion. 


6. Clarno-Ethan-Tetonka association 


Well drained and poorly drained, ievel to rolling, loamy 
and silty soils that formed in glacial till and alluvium 
on uplands 


This association consists of a glacial plain that has 
swells and swales with differences in elevation ranging 
from 10 to 50 feet. The soils are mostly nearly level to 
undulating, but steeper soils are on the sides of drain- 
ageways, around closed depressions, and on the sides 
of some ridges and knolls. The drainage pattern is 
moderately well defined in some places but is poorly 
defined in others. 

This association makes up about 9 percent of the 
survey area. It is about 35 percent Clarno soils, 15 
percent Ethan soils, and 15 percent Tetonka soils (fig. 
5). Minor soils make up the rest. 


Figure 5.—Pattern of soils and geologic material in association 6. 
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Clarno soils are well drained and nearly level to 
gently rolling. They formed in glacial till. The surface 
layer is dark gray loam. The subsoil is dark grayish 
brown clay loam in the upper part and grayish brown 
loam in the middle part. The lower part of the subsoil 
and the underlying material are pale yellow and light 
yellowish brown, calcareous loam. 

Ethan soils are well drained and mostly undulating 
to rolling. They formed in glacial till and generally 
are in the higher parts of the landscape on ridges and 
knolls. The surface layer is dark grayish brown, cal- 
careous loam. Below this is a layer of light brownish 
gray, calcareous loam. The underlying material is 
light yellowish brown, calcareous loam. 

Tetonka soils are poorly drained and level to nearly 
level. They formed in local alluvium and are in closed 
depressions or in the low parts of some drainageways. 
The surface layer is dark gray and gray silt loam. The 
subsoil is dark gray and grayish brown silty clay. The 
underlying material is gray and light gray calcareous 
clay loam and loam. 

Minor soils in this association include Betts soils on 
the top of some ridges and knolls; Crossplain, Harps, 
Prosper, and Whitewood soils in swales; Davison, 
Hand, and Henkin soils on some rises; and Worthing 
soils in some depressions. Also in this association are 
areas of Marsh in some of the wetter depressions. 

Runoff is medium in much of this association, and 
it ponds on the Tetonka soil. Most areas have medium 
fertility but some cultivated areas of Ethan soils have 
low fertility. Farming is delayed by wetness on Tetonka 
soils and on some minor soils. The hazard of erosion 
on Clarno and Ethan soils is the main management 
concern. Maintaining fertility and tilth is also a man- 
agement concern. 

Most areas are cultivated. Corn, oats, sorghum, soy- 
beans, and alfalfa are the main crops. Livestock pro- 
duction is the main enterprise. Some of the crops are 
grown for marketing, but most are grown for use by 
beef cattle and hogs. A few dairy farms are in areas 
of this association. 


7 Hand-Clarno-Davison association 


Well drained and moderately well drained, nearly level 
to gently rolling, loamy soils that formed in glacial 
melt-water deposits and glacial till on uplands 


This association consists of a glacial plain that is 
partly mantled by glacial melt-water deposits. The 
short, convex slopes are nearly level to gently rolling 
and are broken by swales, drainageways, and closed 
depressions. 

This association makes up about 16 percent of the 
survey area. It is about 45 percent Hand soils, 25 per- 
cent Clarno soils, 15 percent Davison soils, and 15 
percent minor soils (fig. 6). 

Hand and Clarno soils are well drained and nearly 
level to gently rolling. Hand soils formed in glacial 
melt-water deposits. They have a surface layer of dark 
grayish brown loam. Their subsoil is grayish brown 
loam in the upper part and light gray, calcareous loam 
in the lower part. The underlying material is light 
yellowish brown and light gray, calcareous silt loam 
and loam. 

Clarno soils formed in glacial till. They have a sur- 


face layer of dark gray loam. Their subsoil is dark 
grayish brown clay loam in the upper part and gray- 
ish brown loam in the middle part. The lower part of 
the subsoil and the underlying material are pale yellow 
and light yellowish brown, calcareous loam. 

Davison soils are moderately well drained and nearly 
level to undulating. They are on low rises and formed 
in glacial melt-water deposits. They. have a surface 
layer of grayish brown loam. The underlying material 
is light yellowish brown loam and silt loam to a depth 
of 37 inches. Below that the layers are pale yellow fine 
sandy loam and very fine sandy loam. The soil ma- 
terial is calcareous throughout. 

Minor soils in this association include Betts soils on 
ridges and knolls; Bonilla, Crossplain, Dimo, Prosper, 
and Whitewood soils in swales and drainageways; 
Delmont, Enet, Henkin, Storla, and Talmo soils in 
areas of sandy or gravelly melt-water deposits; and 
Tetonka and Worthing soils in closed depressions. 

Runoff is slow to medium, depending on the degree 
of slope. The major soils in this association are medium 
in fertility. The high content of lime in the Davison 
soils, however, affects crop growth and makes them 
susceptible to soil blowing. The nearly level Hand and 
Clarno soils have few or no limitations for crops. The 
main management concerns are controlling erosion on 
the undulating to gently rolling soils, controlling soil 
blowing, especially on the Davison soils, and maintain- 
ing fertility and tilth. 

Most areas are cultivated. Corn, oats, soybeans, 
sorghum, and alfalfa are the main crops. Livestock 
production is the main enterprise. Some of the annual 
crops are produced for marketing, but much of the 
feed and forage crops are grown for use by beef cattle 
and hogs. A few dairy farms are in areas of this 
association. 


8. Crossplain-Clarno-Tetonka association 


Poorly drained and well drained, nearly level and level, 
loamy and silty soils that formed in glacial till and 
alluvium on uplands 


This association is on uplands in Hutchinson County. 
It is characterized by mostly nearly level, broad flats 
that are dissected by wide swales and drainageways 
separated by low rises. Many small, closed depressions 
dot the landscape. The drainage pattern is poorly de- 
fined in much of the area. 

This association makes up about 4 percent of the 
survey area. It is about 25 percent Crossplain soils, 
25 percent Clarno soils, 15 percent Tetonka soils, and 
85 percent minor soils. 

Crossplain soils are poorly drained and nearly level. 
They are in concave swales and shallowly depressed 
drainageways. The surface layer is very dark gray clay 
loam. The subsoil is heavy clay loam that is very dark 
gray and dark gray in the upper part and gray in the 
lower part. The underlying material is gray caleare- 
ous clay loam and loam. 

Clarno soils are well drained and nearly level. They 
formed in glacial till and are on very slight rises that 
are plane to slightly convex. The surface layer is dark 
gray loam. The subsoil is dark grayish brown clay 
loam in the upper part and grayish brown loam in the 
middle part. The lower part of the subsoil and the un- 


HANSON AND HUTCHINSON COUNTIES, SOUTH DAKOTA 9 


Figure 6.—Pattern of soils and geologic material in association 7. 


derlying material are pale yellow and light yellowish 
brown calcareous loam. 

Tetonka soils are poorly drained and level or nearly 
level. They formed in local alluvium and are in closed 
depressions or in the low parts of some drainageways 
or swales. The surface layer is dark gray silty clay 
loam. The subsurface layer is dark gray and gray silt 
loam. The subsoil is dark gray and grayish brown silty 
clay. The underlying material is gray and light gray 
caleareous clay loam and loam. 

Minor soils in this association include Davison and 
Hand soils on some of the more pronounced rises; 
Dimo, Harps, and Prosper soils in some swales and 
drainageways; and Dudley and Stickney soils on flats. 

Runoff is slow and ponds on the Tetonka soil, Farm- 
ing is delayed by wetness from flooding or from a sea- 
sonal high water table. In wet years, crops on the 
Tetonka soil drown unless drainage is provided. Major 
soils have medium to high fertility. Maintaining fer- 
tility and tilth and reducing wetness on the Crossplain 
and jones soils are the main concerns of manage- 
ment. 

Most areas are cultivated, but some of the poorly 


drained soils are used for hay and pasture. Corn, oats, 
sorghum, soybeans, and alfalfa are the main crops. 
Livestock production is the main enterprise. Some of 
the annual crops are grown for marketing, but much 
of the feed and forage crops are grown for use by beef 
cattle and hogs. A few dairy farms are in areas of this 
association. 


Description of the Soils 


This section describes each soil series in detail and 
then, briefly, each mapping unit in that series. Unless 
stated otherwise, what is stated about the soil series 
holds true for the mapping units in that series. Thus, 
to get full information about any one mapping unit, it 
is necessary to read both the description of the map- 
ping unit and the description of the soil series to 
which it belongs. 

The mapping units on the detailed soil maps repre- 
sent an area on the landscape made up mostly of the 
soil or soils for which the unit is named. Most of the 
delineations shown on the detailed soil map are phases 
of soil series. 
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The descriptions together with the soil maps can 
be useful in determining the potential of soil and in 
managing it for food and fiber production; in planning 
land use and in developing soil resources; and in en- 
hancing, protecting, and preserving the environment. 
More information for each mapping unit, or soil, is 
given in the section “Use and Management of the 
Soils.” 

Soils that have profiles that are almost alike make 
up a soil series. A profile is the sequence of horizons, 
or layers, from the surface down to rock or other un- 
derlying material. Except for allowable differences in 
texture of the surface layer or of the underlying sub- 
stratum, all the soils of a series have major horizons 
that are similar in composition, thickness, and arrange- 
ment in the profile. A soil series commonly is named 
for a town or geographic feature near the place where 
a soil of that series was first observed and mapped. 
Clarno and Ethan, for example, are the names of two 
soil series in the survey area. 

The soil profile is an important part of the descrip- 
tion of each soil series. The profile of each soil series 
is described twice. The first description is brief and 
in terms familiar to a layman. The second is more de- 
tailed and is for those who need to make thorough and 
precise studies of soils. Color terms are for dry soil 
unless otherwise stated. 

Soils of one series can differ in texture of the sur- 
face layer or in the underlying substratum and in 
slope, erosion, stoniness, salinity, wetness, or other 
characteristics that affect their use. On the basis of 
such differences, a soil series is divided into phases. 
The name of a soil phase commonly indicates a feature 
that affects use or management. For example, Clarno 
loam, 0 to 3 percent slopes, is one of several phases 
within the Clarno series. 

Some mapping units are made up of two or more 
dominant kinds of soil. Two such mapping units are 
shown on the soil map of this survey area: soil com- 
plexes and undifferentiated groups. 

A soil complex consists of areas of two or more 
soils that are so intricately mixed or so small in size 
that they cannot be shown separately on the soil map. 
Each area includes some of each of the two or more 
dominant soils, and the pattern and proportion are 
somewhat similar in all areas, Dudley-Stickney com- 
plex, 0 to 2 percent slopes, is an example. 

An undifferentiated group is made up of two or more 
soils that could be mapped individually but are mapped 
as one unit because there is little value in separating 
them. The pattern and proportion of the soils are not 
uniform. An area shown on the map has at least one 
of the dominant (named) soils or may have all of 
them. Betts and Ethan loams, 15 to 40 percent slopes, 
is an undifferentiated group in this survey area. 

Most mapping units include small, scattered areas of 
soils other than those that appear in the name of the 
mapping unit. Some of these soils have properties that 
differ substantially from those of the dominant soil or 
soils and thus could significantly affect use and man- 
agement of the mapping unit. These soils are described 
in the description of each mapping unit. Some of the 
more unusual or strongly contrasting soils that are 
included are identified by a special symbol on the soil 
map. 


Most mapped areas include places that have little 
or no soil material and support little or no vegetation. 
Such places are called miscellaneous areas; they are 
delineated on the soil map and given descriptive names. 
Marsh is an example. Some of these areas are too 
small to be delineated and are identified by a special 


- symbol on the soil map. 


Preceding the name of each mapping unit is a sym- 
bol that identifies the mapping unit on the detailed 
soil map. Listed at the end of each description of a 
mapping unit are the interpretive groups in which the 
mapping unit has been placed—the capability unit, 
pasture group, windbreak group, and range site. 

The names of some soils do not agree fully with 
those in published surveys of adjacent counties. This 
is due to change in concepts of soil series in the appli- 
cation of the soil classification system. 

The acreage and proportionate extent of each map- 
ping unit are given in table 1, and additional informa- 
tion on properties, limitations, capabilities, and 
potentials for many soil uses is given for each kind of 
soil in other tables in this survey. (See “Summary of 
Tables.”) Many of the terms used in describing soils 
are defined in the Glossary and in the Soil Survey 
Manual (5).2 


Betts Series 


The Betts series consists of deep, well drained to ex- 
cessively drained, undulating to steep, loamy soils on 
uplands. These soils formed in glacial till. The native 
vegetation consisted of mid and short grasses. 

In a representative profile the surface layer is dark 
gray loam about 5 inches thick. The subsoil, about 4 
inches thick, is grayish brown loam. The underlying 
material is light brownish gray and light yellowish 
brown loam. All layers are calcareous. 

Betts soils have low fertility and organic-matter 
content. Permeability is moderately slow below a depth 
of 32 inches. The available water capacity is high. 

Most areas remain in native grassland and are used 
for grazing. Some of the less steep areas are cultivated. 

Representative profile of Betts loam, in an area of 
Betts and Ethan loams, 15 to 40 percent slopes, in 
native grassland, 418 feet north and 400 feet west of 
the southeast corner of sec. 4, T. 102 N., R. 59 W. 

A1—0 to 5 inches; dark gray (10YR 4/1) loam, 
black (10YR 2/1) moist; weak fine 
granular structure; slightly hard, very 
friable, slightly sticky and slightly plas- 
tic; slight effervescence; mildly alkaline; 
clear smooth boundary. 

B2—5 to 9 inches; grayish brown (2/5Y 6/2) 
loam, dark grayish brown (2/5Y 4/2) 
moist; weak coarse prismatic structure 
parting to weak medium and fine sub- 
angular blocky; slightly hard, friable, 
slightly sticky and slightly plastic; coat- 
ings that are very dark grayish brown 
(2.5Y 3/2), moist, on vertical faces of 
peds; strong effervescence; mildly alka- 
line; clear wavy boundary. 


*Italic numbers in parentheses refer to References, p. 127. 
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* Less than 0.1 percent. 


Total— 
Map Soil Hanson (|Hutchinson 
symbol County County 
Area Extent 
Acres Acres Acrea Pet 

BeE Betts and Ethan loams, 15 to 40 percent slopes _--._--_--------------- 11,725 22,700 34,425 4.3 
Bo Bon: loam, 22s2se220eo 22d doe sabe bee et eed sceussseelc esse 1,405 0 1,405 0.2 
Ca Chaska. soils: i200. . Uo eee oe ee Se ete eee 740 2,905 8,645 0.5 
Cb Chaska soils, channeled — = 2,805 10,775 13,580 1.7 
Cc Clamo silty elay loam ~----------- = 3,070 2,930 6,000 0.8 
CdA Clarno loam, 0 to 3 percent slopes -.-_-.-_----_-----------------~---- 76,130 91,025 167,155 21.0 
CdB Clarno loam, 8 to 6 percent slopes _---------_-__-_---+-------------- 23,120 53,635 76,755 9.6 
CeA Clarno-Davison loams, 0 to 2 pereent slopes 0 10,790 10,790 1.4 
CeB Clarno-Davison loams, 2 to 4 percent slopes 15,470 12,300 27,770 3.5 
Cnc Clarno-Ethan loams, 6 to 9 percent slopes _-_--_--_--.--------------- 6,275 12,315 18,590 2.3 
CsA Clarno-Stickney loams, 0 to 2 percent slopes 0 4,900 4,900 0.6 
ey Crossplain-Harps complex ~---.-----_--_--_-__--------------------_ 0 3,390 8,390 0.4 
DaB Davis loam, 2 to 6 percent slopes ----_-------__---------------------- 1,510 3,860 5,370 0.7 
DaC Davis loam, 6 to 9 percent slopes ---._..-______---_--------------__-- 270 0 270 (¢) 
DbA Davison soils, 0 to 3 percent slopes -____-._.-_-----.---~-------~----- 900 2,405 8,305 0.4 
DcB Davison-Onita complex, 2 to 6 percent slopes ._-------------------~---_ 0 1,825 1,325 0.2 
DeA Delmont loam, 0 to 3 percent slopes -_._________--_--_--_-_--_--_--_-- 195 8,795 8,990 0.5 
DeB Delmont loam, 3 to 6 percent slopes _-__-_-____----__---_~-~------.---~ 1,990 2,250 4,240 0.5 
DmB Delmont-Rock outcrop complex, 2 to 9 percent slopes -..__--_-------~.-. 430 0 430 0.1 
DnaD Delmont-Talino complex, 6 to 12 percent slopes ---------.------------- 590 915 1,505 0.2 
Do Dimo: loam. 22st 3 6 SS Se oe ee ae et 770 1,605 2.875 0.3 
DsA Dudley-Stickney complex, 0 to 2 percent slopes -------_--.--_--.------ 8,820 10,840 19,660 25 
Du Durrstein. siltloam Jo222-24s-25-c22505-2s2sass6- cae cass ene soe 600 1,205 1,805 0.2 
EaC Egan silt loam, 6 to 9 percent slopes _--_--.---_-----_------~-.------- 0 835 835 0.1 
EbC2 Egan-Betts complex, 3 to 9 percent slopes, eroded —.-. a 0 1,280 1,280 0.2 
EgB Egan and Wentworth silt loams, 2 to 6 percent slopes -_ a 0 4,440 4,440 0.68 
EnA Enet loam, 0 to 2 percent slopes _-_______--_------------~--------~--_ 2,740 2,740 0.3 
EtB Ethan-Betts loams, 3 to 6 percent slopes _---__--------_---.-.---.----- 0 5,090 5,090 0.6 
EtC2 Ethan-Betts loams, 6 to 9 percent slopes, eroded ~-.__________-_--___-- 0 8,305 8,305 1.0 
EtD Ethan-Betts loams, 9 to 15 percent slopes ------_---_-----.--------__-- 8,560 8,675 12,235 1.5 
EuB Ethan-Clarno loams, 2 to 6 percent slopes ----_-----_--_-._--_-__-__-- 730 0 730 0.1 
EuC Ethan-Clarno loams, 6 to 9 percent slopes --_-----.-__--------____-__. 3,440 0 3,440 0.4 
EwC Ethan-Homme complex, 6 to 9 percent slopes ~-._._-___---_--___-____- 0 1,210 1,210 0.2 
Fa Fedora soils: i220 2 fa ee a 0 655 655 0.1 
HaA Hand loam, 0 to 3 percent slopes _---------------.--_-._-._--_-._-~-- 12,425 13,710 26,135 3.3 
HaB Hand loam, 8 to 6 percent slopes ____---_--_..--__---_------.----__-- 5,885 14,000 19,885 2.5 
HaC Hand loam, 6 to 9 percent slopes ___.----_-__-._--_.----.----_--__--- 2,255 2,725 4,980 0.6 
HbC Hand-Betts loams, 6 to 9 percent slopes _-___-___-_____-_.---__--___--- 0 1,335 1,335 0.2 
HcA Hand-Bonilla loams, 0 to 3 percent slopes —--__-______-_--_--_--_.---_ 0 1,485 1,485 0.2 
HaB. Hand-Davison loams, 3 to 6 percent slopes —---__-___-___-.---._-_--__- 3,740 6,660 10,400 1.8 
HmA Henkin fine sandy loam, 0 to 2 percent slopes ___.-__-_----_-__-___---__ 1,065 0 1,065 0.1 
HmB Henkin fine sandy loam, 2 to 6 percent slopes ____________________--_-- 2,270 4,010 6,280 0.8 
HnB Henkin variant fine sandy loam, 0 to 6 percent slopes _.__-___.__--____ 210 1,700 1,910 0.2 
HoC Homme-Ethan complex, 6 to 9 percent slopes ___.-.-__.--_______------ 0 2,150 2,150 0.3 
HtA Homme-Onita complex, 0 to 2 percent slopes ____ is 0 3,200 3,200 0.4 
-HtB Homme-Onita complex, 2 to 6 percent slopes ____ a 0 5,950 5,950 0.7 
Ja James silty clay’ --_.__-________-2 ee a 870 870 1,740 0.2 
Le Lamo silty clay loam ____-___--_---___--__ ee 395 2,160 2,555 0.3 
Lm Lamo-Wann complex, frequently flooded ___.__._--._---_---_-_------_ 1,050 605 1,655 0.2 
Ms Marsh 280 be ee ea Be rt ose a ap a et ee ee 2,580 1,695 4,275 0.5 
OsA Onita silt loam, 0 to 3 percent slopes ___.--_.________--_-- ee 0 820 820 0.1 
PcA Prosper-Clarno loams, 0 to 2 percent slopes _-___-__-__.---_---_---_--_ 11,930 66,425 78,355 9.8 
Pr Prosper-Stickney complex _---.--.-.--.----_-----.--_---_--_--~-------- 29,600 33,185 62,785 1.9 
Ps Prosper and Crossplain soils ----_--_-__~_-_______-_-_-_-_ 0 13,565 13,565 17 
ReB Redstoe silt loam, 0 to 6 percent slopes __._._-.-______--___---- 760 0 760 0.1 
Sa Salmo silty clay loam ___-___---___--- ee 1,250 2,085 8,285 0.4 
St Storla variant loam  __-__._-_________-_-_-__ 0 635 635 0.1 
Te Tetonka silty clay loam _--_-_-.-__-_--______--____--_-_- eee 21,790 27,875 49,665 6.2 
Tt Tetonka-Harps complex _~_-----_--_--__----_-_-_-____ ee 1,740 6,900 8,640 1a 
Tw Tetonka and Whitewood silty clay loams _...--.___-_-_-_~--__-_-_-_ 3,845 14,000 17,845 2.2 
We ‘Wann: loamy 20s a ee ee A a ee SE 0 795 795 0.1 
Ww Worthing silty clay loam ~-_-_.-_____----____--_-_---___ eee 3,385 4,470 7,855 1.0 
Water area si: oko 2 make ene one ee a eG ate at Bate 1,170 1,855 8,025 0.4 
Gravel pits and quarries ____.__________-____ 8340 430 770 0.1 
Doball, 2402 2 stent eae i Do to oe NS 275,840 521,600 797,440 100.0 


12 SOIL SURVEY 


Clca—9 to 14 inches; light brownish gray (2/5Y 
6/2) loam, olive brown (2/5Y 4/3) 
moist; weak coarse subangular blocky 
structure parting to weak medium and 
fine subangular blocky; slightly hard, 
friable, slightly sticky and slightly plas- 
tic; common medium segregations of 
lime; strong effervescence; mildly alka- 
line; gradual wavy boundary. 

C2ca—14 to 32 inches; light yellowish brown 
(2/5Y. 6/3) loam, olive brown (2/5Y 
4/3) moist; few fine and medium distinct 
mottles of olive yellow (2/5Y 6/6) 
moist; massive; hard, friable, slightly 
sticky and slightly plastic; common me- 
dium segregations of lime; strong ef- 
fervescence; mildly alkaline; diffuse 
boundary 

C38—82 to 60 inches light yellowish brown (2/5Y 
6/3) loam, olive brown (2.5Y 4/4) 
moist; many medium distinct mottles of 
olive yellow (5Y 6/6) and yellowish 
brown (10YR 5/6) moist; massive; hard, 
friable, slightly sticky and slightly plas- 
tic; few medium segregations of lime; 
strong effervescence; mildly alkaline. 

The solum is less than 10 inches thick. Free car- 
bonates are at or within 3 inches of the surface. Re- 
action throughout the profile is mildly alkaline or 
moderately alkaline. A few pebbles, cobbles, or stones 
are scattered throughout some profiles. The A horizon 
is very dark gray to grayish brown, but the Ap horizon 
is light brownish gray in some cultivated areas. It is 
3 to 5 inches thick. The B2 horizon ranges from gray- 
ish brown to light yellowish brown. The C horizon is 
grayish brown to pale olive in hue of 2.5Y or 5Y and 
is loam or clay loam. Mottles in the C horizon are relict 
from glacial till. Segregations of lime are common or 
many in the Cca horizon. In places, nests of gypsum 
crystals are in the lower part of the C horizon. 

Betts soils are mapped with Egan, Ethan, and Hand 
soils and are near Talmo soils. They have a thinner 
A horizon than Egan, Ethan, and Hand soils; and they 
are less gravelly and contain more clay in the C horizon 
than Talmo soils. 

BeE—Betts and Ethan loams, 15 to 40 percent 
slopes. These soils are on hills and ridges. Areas range 
from 5 to 200 acres in size. Slopes are mostly short 
and convex. Some of the mapped areas are mostly 
Betts soil, others are mostly Ethan soil, and some are 
made up of both soils in varying proportions. Betts 
soil generally is on the upper side slopes and crests of 
ridges and knolls. Ethan soil is on the side of ridges 
and knolls and generally is less steep than Betts soil. 
The Betts soil has the profile described as representa- 
tive of the series. The Ethan soil commonly has a non- 
caleareous surface layer. Small stony areas, 1 to 5 
acres in size, are in some of the mapped areas. 

Included with these soils in mapping are small areas 
of Clarno, Davis, Delmont, Hand, Henkin, and Talmo 
soils. Clarno, Davis, Hand, and Henkin soils are mainly 
in the lower part of the landscape where slopes are 
more gentle. The Delmont and Talmo soils are on some 
of the well-rounded tops of ridges and knolls. 

Runoff is medium to rapid. The hazard of erosion 


is very severe if the plant cover is removed. Control- 
ling erosion is the main concern of management. 

Almost all areas remain in native grassland and are 
used for grazing. These soils are unsuited to cultiva- 
tion because of the hilly to steep slopes and the very 
severe erosion hazard. Windbreak group 10; Betts soil 
is in capability unit VIIe-1, not placed in a pasture 
group; Ethan soil is in capability unit VIe—8, pasture 
group G. 


Bon Series 


The Bon series consists of deep, moderately well 
drained, nearly level, loamy soils on bottom lands. 
These soils formed in alluvium. The native vegetation 
consisted mainly of tall and mid grasses. 

In a representative profile the surface layer, about 
22 inches thick, is very dark gray loam in the upper 
part and gray calcareous loam in the lower part. The 
next layer, to a depth of 40 inches, is dark gray cal- 
careous silt loam and loam. The underlying material, 
to a depth of 55 inches, is gray calcareous loam. Gray- 
ish brown calcareous sandy loam is at a depth of 55 
inches. 

Bon soils have high fertility and organic-matter 
content. Permeability is moderate, and the available 
water capacity is moderate or high. Most areas are 
subject to flooding. 

Some areas are cultivated, but many narrow areas 
along stream channels remain in native grassland and 
are used for hay and for grazing. 

Representative profile of Bon loam, in native grass- 
land, 235 feet south and 130 feet east of the northwest 
corner of sec. 3, T. 103 N., R. 59 W. 

A11—0 to 3 inches; very dark gray (10YR 3/1) 
loam, black (10YR 2/1) moist; weak 
medium and fine subangular blocky 
structure; hard, very friable, slightly 
sticky and slightly plastic; neutral; clear 
wavy boundary. 

A12—3 to 12 inches; very dark gray (10YR 3/1) 
loam, black (10YR 2/1) moist; weak 
coarse prismatic structure parting to 
weak coarse and medium subangular 
blocky; hard, very friable, slightly sticky 
and slightly plastic; neutral; abrupt 
wavy boundary. 

A13—12 to 22 inches; gray (10YR 5/1) loam, 
very dark gray (10YR 3/1) moist; weak 
coarse prismatic structure parting ‘to 
weak medium and coarse subangular 
blocky; hard, very friable, slightly sticky 
and slightly plastic; common fine segre- 
gations of lime; strong effervescence; 
mildly alkaline; abrupt wavy boundary. 

A1llb—22 to 32 inches; dark gray (10YR 4/1) 
silt loam, black (10YR 2/1) moist; weak 
coarse prismatic structure parting to 
weak coarse and medium subangular 
blocky; hard, friable, slightly sticky and 
slightly plastic; few fine streaks of gyp- 
sum; few fine segregations of lime; vio- 
lent effervescence; moderately alkaline; 
clear wavy boundary. 

A12b—32 to 40 inches; dark gray (10YR 4/1) 
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loam, very dark gray (10YR 3/1) moist; 
weak medium and coarse subangular 
blocky structure; hard, very friable, 
slightly sticky and slightly plastic; com- 
mon fine segregations of lime; strong 
effervescence; moderately alkaline; grad- 
ual wavy boundary. 

C1—40 to 55 inches; gray (10YR 5/1) loam, very 
dark gray (10YR 3/1) moist; massive; 
slightly hard, very friable, slightly sticky 
and slightly plastic; many fine segrega- 
tions of lime; violent effervescence; mod- 
erately alkaline; clear wavy boundary. 

C2—55 to 60 inches; grayish brown (1LOYR 5/2) 
sandy loam, very dark grayish brown 
(10YR 3/2) moist; massive; soft, very 
friable; strong effervescence; mildly 
alkaline. 

Free carbonates are at or within 16 inches of the 
surface. The A horizon is very dark gray to grayish 
brown in hue of 10YR or 2.5Y. It commonly is loam 
but ranges from very fine sandy loam to silt loam. It 
is 20 to 40 inches thick. Some profiles lack a buried A 
horizon, and some have an AC horizon. The C horizon 
is gray to light yellowish brown in hue of 10YR or 
2.5Y. It commonly is stratified with finer and coarser 
textures ranging from loamy sand to silty clay loam. 

Bon soils are better drained than Chaska, Clamo, 
James, Lamo, and Salmo soils which also are on bottom 
lands. In addition, Bon soils contain less clay than 
Clamo and James soils and are less silty than Lamo 
and Salmo soils. 

Bo—Bon loam. This soil is nearly level and is on 
bottom lands along small streams in Hanson County. 
Areas are long and narrow and range from 5 to 40 
acres in size. Slopes are 0 to 2 percent. In places this 
a has a surface layer of very fine sandy loam or silt 
oam. 

Included with this soil in mapping are small areas 
of Chaska and Davis soils. The Chaska soil is in the 
lower part of the landscape near the stream channel, 


and the Davis soil is on foot slopes on the edge of the. 


mapped areas. 

Runoff is slow. Most areas are subject to flooding 
from stream overflow or from runoff received from 
adjacent uplands. In most years, however, the addi- 
tional moisture is beneficial. This soil has few or no 
limitations for use as cropland. Maintaining fertility 
jis the main concern of management. 

This soil is well suited to all crops commonly grown 
in the survey area. Most of the larger areas are used 
for crops; some narrow areas remain in native grass- 
land and are used for hay and pasture, Capability unit 
J-1, pasture group K, windbreak group 1. 


Bonilla Series 


The Bonilla series consists of deep, moderately well 
drained, nearly level, loamy soils on uplands, in swales, 
and on foot slopes. These soils formed in alluvium that 
washed from adjacent soils and in stratified glacial 
drift or glacial melt-water deposits. The native vege- 
tation consisted mainly of tall and mid grasses. 

In a representative profile the surface layer is dark 
gray loam about 9 inches thick. The subsoil, about 28 


inches thick, is loam that is dark gray in the upper 
part, grayish brown in the middle part, and light 
brownish gray and light gray in the lower part. The 
lower part is calcareous. The underlying material is 
light yellowish brown, calcareous silt loam, fine sandy 
loam, and light clay loam. 

Bonilla soils have high fertility and organic-matter 
content. Permeability is moderate in the subsoil and 
moderate to moderately slow in the underlying ma- 
terial. The available water capacity is high. These 
soils are subject to flooding for short periods, and they 
a a seasonal high water table at a depth of 4 to 6 

eet. 

Most areas are cultivated, but some remain in native 
grassland and are used for grazing and hay. 

Bonilla soils in this survey area are mapped only 
with Hand soils. 

Representative profile of Bonilla loam, in an area of 
Hand-Bonilla loams, 0 to 3 percent slopes, in cultiva- 
tion, 883 feet west and 860 feet north of the southeast 
corner of sec. 20, T. 98 N., R. 57 W. 

Ap—0 to 9 inches; dark gray (10YR 4/1) loam, 
black (10YR 2/1) moist; weak fine gran- 
ular structure; hard, very friable, slightly 
sticky; slightly acid; clear wavy bound- 


ary. 

B21—9 to 18 inches; dark gray (10YR 4/1) loam, 
black (10YR 2/1) moist; weak coarse 
and medium prismatic structure parting 
to weak medium and coarse subangular 
blocky; hard, very friable, slightly 
sticky; slightly acid; clear wavy bound- 


ary. 

B22—18 to 24 inches; grayish brown (10YR 5/2) 
loam, very dark grayish brown (10YR 
3/2) moist; weak coarse prismatic struc- 
ture parting to weak and moderate me- 
dium subangular blocky; hard, friable, 
slightly sticky; slightly acid; clear wavy 
boundary. 

B31ca—24 to 30 inches; light brownish gray (2.5Y 
6/2) loam, dark grayish brown (2.5Y 
4/2) moist; weak coarse prismatic struc- 
ture parting to weak coarse subangular 
blocky; very hard, friable, slightly 
sticky; few medium segregations of lime; 
strong effervescence; moderately alka- 
line; gradual irregular boundary. 

B32ca—30 to 37 inches; light gray (2.5Y 7/2) 
loam, grayish brown (2.5Y 5/2) moist; 
weak coarse subangular blocky struc- 
ture; very hard, friable, slightly sticky; 
many medium segregations of lime; 
strong effervescence; moderately alka- 
line; clear wavy boundary. 

Clca—37 to 47 inches; light yellowish brown 
(2.5Y 6/8) silt loam, olive brown (2.5Y 
4/3) moist; weak coarse subangular 
blocky structure; hard, friable, slightly 
sticky; many medium segregations of 
lime; strong effervescence; moderately 
alkaline; clear wavy boundary. 

C2—47 to 56 inches; light yellowish brown (2.5Y 
6/8) fine sandy loam, olive brown (2.5Y 
4/3) moist; massive; slightly hard, very 
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friable, slightly sticky; few fine and me- 
dium segregations of lime; strong effer- 
vescence; moderately alkaline; clear 
wavy boundary. 

C8—56 to 60 inches; light yellowish brown (2.5Y 
6/3) and gray (2.5Y 6/1) light clay 
loam, olive brown (2.5Y 4/4) and dark 
gray (2.5¥ 4/1) moist; few medium and 
fine distinct mottles of olive yellow (2.5Y 
6/6) and yellowish brown (10YR 5/6) 
moist; massive; hard, friable, slightly 
sticky; strong effervescence; moderately 
alkaline. 

Depth to free carbonates is 21 to 33 inches. The A 
horizon is very dark gray to dark grayish brown. It 
commonly is loam, but in places it is silt loam or light 
clay loam. It is 8 to 10 inches thick and is slightly acid 
or neutral. The B2 horizon has hue of 10YR or 2.5Y 
and is loam or light clay loam. It is 18 to 23 inches 
thick and is slightly acid to mildly alkaline. The B3 
and C horizons are gray to pale olive in hue of 2.5Y 
or 5Y. Texture is stratified, and some profiles contain 
1- to 10-inch lenses of silty clay loam or loamy sand. 
The lower part of the C horizon in some pedons has 
nests of gypsum crystals. 

Bonilla soils are mapped with Hand soils and are 
near Crossplain, Davison, and Tetonka soils. They are 
better drained and have a less clayey B horizon than 
Crossplain and Tetonka soils. Bonilla soils are deeper 
than Davison soils and have dark colors, when moist, 
at a greater depth than Hand soils. 


Chaska Series 


The Chaska series consists of deep, somewhat poorly 
drained to poorly drained, nearly level, silty and loamy 
soils on bottom land. These soils formed in alluvium. 
The native vegetation consisted of tall grasses, sedges, 
and deciduous trees and shrubs. 

In a representative profile the surface layer is about 
28 inches thick. The upper 8 inches is very dark gray 
silt loam, and the rest is very dark gray calcareous 
loam. The underlying material, to a depth of 47 inches, 
is dark gray calcareous fine sandy loam. Gray and 
grayish brown calcareous loamy fine sand is at a depth 
of 47 inches. 

Chaska soils have high fertility and organic-matter 
content. Permeability is moderate to a depth of 28 
inches and moderately rapid. in the underlying ma- 
terial. The available water capacity is moderate or 
high. These soils are subject to stream flooding. Early 
in the growing season they have a seasonal water table 
at a depth of 1 to 8 feet. 

Some of the larger areas are cultivated, but many 
areas remain in native vegetation and are used for 
hay crops and for grazing. 

Representative profile of Chaska silt loam, in an 
area of Chaska soils, in cultivation, 500 feet south and 
255 feet east of the northwest corner of sec. 3, T. 
99 N., R. 57 W. 

Ap—0 to 8 inches; very dark gray (10YR 3/1) 
silt loam, black (1OYR 2/1) moist; weak 
medium subangular blocky structure 
parting to weak fine granular; slightly 
hard, very friable, slightly sticky and 


slightly plastic; neutral; abrupt wavy 
boundary. 

A12—8 to 20 inches; very dark gray (10YR 3/1) 
loam, black (1OYR 2/1) moist; weak 
coarse prismatic structure parting to 
weak coarse and medium subangular 
blocky; slightly hard, very. friable, 
slightly sticky and _ slightly plastic; 
bleached sand grains on vertical faces 
of peds; slight effervescence ; mildly alka- 
line; abrupt wavy boundary. 

A13g—20 to 28 inches; very dark gray (10YR 
8/1) loam, black (10YR 2/1) moist; 
common fine distinct mottles of olive yel- 
low (2.5Y 6/6) moist; weak medium and 
coarse subangular blocky structure; 
slightly hard, very friable; strong effer- 
vescence; mildly alkaline; clear wavy 
boundary. 7 

Clg—28 to 47 inches; dark gray (10YR 4/1) fine 
sandy loam, very dark brown (10YR 
2/2) moist; common fine distinct mottles 
of olive yellow (2.5Y 6/6) moist; mas- 
sive; soft, very friable; strong effer- 
vescence; mildly alkaline; clear wavy 
boundary. 

C2g—47 to 60 inches; gray (10YR 5/1) and gray- 
ish brown (10YR 5/2) loamy fine sand, 
very dark grayish brown (10YR 3/2) 
moist; many fine distinct mottles of olive 
yellow (2.5Y 6/6) moist; single grained; 
pee strong effervescence; mildly alka- 
ine. 

Depth to free carbonates is less than 10 inches. Re- 
action below a depth of 10 inches is mildly alkaline or 
moderately alkaline. The A horizon is very dark gray 
to dark grayish brown in hue of 10YR or 2.5Y. It com- 
monly is loam or silt loam, but in places is very fine 
sandy loam. It is 20 to 40 inches thick. Some profiles 
have an AC horizon. The C horizon is dark gray to pale 
yellow in hue of 10YR, 2.5Y, or 5Y. It commonly is 
stratified with a finer or coarser texture ranging from 
gravelly sand to silty clay loam. 

Chaska soils in this survey area are not so wet as is 
defined in the range for the series and they contain 
more sand in the C horizon, but these differences do 
not significantly alter their use or behavior. 

Chaska soils are near Clamo, Lamo, and Wann soils. 
They are less clayey than the Clamo soils and are 
more poorly drained than the Lamo and Wann soils. 
Chaska soils also have more sand and less silt than the 
Lamo soils and contain more clay than the Wann soils. 

Ca—Chaska soils. These soils are nearly level and 
are on bottom land. Areas are irregular in shape and 
range from 5 to 75 acres in size. Slopes are 0 to 2 
percent. The surface layer is silt loam, loam, or very 
fine sandy loam, and in some mapped areas all of these 
textures are present. A profile of a Chaska silt loam is 
described as representative of the series. 

Included with these soils in mapping are small areas 
of Bon, Davis, and Salmo soils. Bon soils are on slightly 
higher levels of the landscape. Davis soils are on foot 
slopes and fans on the edge of the mapped areas. Salmo 
soils are in some of the low areas with Chaska soil. 

Runoff is slow. Farming is delayed in some years by 
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wetness caused by flooding and a high water table. In 
other years drainage is adequate for crops. Wetness 
is the main concern of management. 

Many of the larger areas are cultivated. The soils 
are better suited to late-seeded row crops than to 
spring-sown small grain. Alfalfa and tame grass are 
important crops. Areas in native vegetation are used 
for grazing and for wildlife. Capability unit IIw-3, 
pasture group A, windbreak group 2. 

Cbh—Chaska soils, channeled. These soils are nearly 
level and are on bottom lands. Slopes are 0 to 2 per- 
cent. Areas are long and narrow and range from 5 to 
20 acres in size. They are dissected by stream channels 
and meander scars. The surface layer is silt loam, loam, 
or very fine sandy loam. Sandy to loamy overwash of 
recent alluvium is on the surface in some low areas 
adjacent to the channels. These soils have mottled 
colors nearer the surface than is described as repre- 
sentative of the series. 

Included with these soils in mapping are small areas 
of Bon, Davis, Lamo, Salmo, and Wann soils. Bon and 
Davis soils are on some of the higher levels of the 
flood plain. Lamo and Wann soils are intermingled 
with Chaska soils. Salmo soils are in some of the 
meander scars. 

Runoff is slow. These soils are subject to frequent 
flooding, and they have a water table that is near the 
surface early in the growing season. The meandering 
stream channels that dissect the areas make farming 
impractical. 

Most areas remain in native vegetation and are used 
for grazing and wildlife, but a few areas are culti- 
vated. Alfalfa and tame grasses are the main crops. 
Capability unit VIw-1, pasture group A, windbreak 
group 10. 


Clamo Series 


The Clamo series consists of deep, poorly drained, 
nearly level, silty soils on bottom lands. These soils 
formed in alluvium and have a clayey subsoil. The 
native vegetation consisted mainly of tall grasses and 
deciduous trees and shrubs. 

In a representative profile the surface layer is about 
11 inches thick. The upper part is very dark gray silty 
clay loam, and the lower part is dark gray silty clay. 
The subsoil, about 20 inches thick, is silty clay that is 
dark gray in the upper part and gray in the lower part. 
The lower part of the subsoil is calcareous. The under- 
lying material is dark gray and gray silty clay and 
contains nests of gypsum crystals. 

Clamo soils have high fertility and organic-matter 
content. Permeability is slow, and the available water 
capacity is moderate or high. These soils are subject 
to stream flooding. Early in the growing season a sea- 
sonal high water table is at a depth of 2 to 3 feet. 

Many areas are cultivated. Some remain in native 
vegetation and are used for hay crops and for grazing. 

Representative profile of Clamo silty clay loam, in 
native grassland, 1,845 feet west and 450 feet north 
of the southeast corner of sec. 22, T. 99 N., R. 58 W. 

Al1—0 to 5 inches; very dark gray (2.5Y 3/1) 
silty clay loam, black (2.5Y 2/1) moist; 
weak fine granular structure; hard, fri- 


able, sticky and plastic; neutral; clear 
wavy boundary. 

A12—5 to 11 inches; dark gray (2.5Y 4/1) silty 
clay, black (2.5Y 2/1) moist; weak me- 
dium and fine subangular blocky struc- 
ture; hard, firm, sticky and plastic; 
mildly alkaline; clear wavy boundary. 

B2g—11 to 15 inches; dark gray (2.5Y 4/1) silty 
clay, black (2.5Y¥ 2/1) moist; weak 
coarse prismatic structure parting to 
weak medium and fine’ subangular 
blocky; hard, firm, sticky and plastic; 
mildly alkaline; clear wavy boundary. 

B3lgca—15 to 25 inches; gray (2.5Y 5/1) silty 
clay, very dark gray (2.5Y 3/1) moist; 
weak coarse prismatic structure parting 
to moderate medium subangular blocky; 
hard, firm, sticky and plastic; many me- 
dium and fine segregations of lime; 
strong effervescence; mildly alkaline; 
gradual wavy boundary. 

B82gca—25 to 31 inches; gray (5Y 5/1) silty 
clay, very dark gray (5Y 8/1) moist; 
weak coarse prismatic structure parting 
to moderate medium and fine subangular 
blocky and blocky; very hard, very firm, 
sticky and plastic; many coarse and me- 
dium segregations of lime; violent effer- 
vescence; mildly alkaline; clear wavy 
boundary. 

Cliges—31 to 88 inches; dark gray (5Y 4/1) silty 
clay, very dark gray (5Y 3/1) moist; 
weak coarse prismatic structure parting 
to moderate medium subangular blocky; 
very hard, firm, sticky and plastic; many 
fine and medium nests of gypsum crys- 
tals; common medium segregations of 
lime; slight effervescence: moderately 
alkaline; clear wavy boundary. 

C2gcs—8 to 54 inches; dark gray (5Y 4/1) silty 
clay, very dark gray (5Y 3/1) moist; 
weak coarse prismatic structure parting 
to weak medium and fine subangular 
blocky; very hard, very firm, sticky and 
plastic; many medium and coarse nests 
of gypsum crystals; mildly alkaline; 
gradual wavy boundary. 

C3gces—54 to 60 inches; dark gray (5Y 4/1) and 
gray (5Y 5/1) silty clay, very dark gray 
(5Y 3/1) moist; massive; very hard, 
very firm, sticky and plastic; common 
medium and coarse nests of gypsum 
crystals; mildly alkaline. 

The solum is 24 to 36 inches thick. Depth to free 
carbonates is 14 to 19 inches. The A horizon has hue 
of 10YR or 2.5Y and is 8 to 12 inches thick. The B2 
horizon has hue of 2.5Y or 5Y and is 4 to 7 inches 
thick. The B3 horizon is dark gray or gray in hue of 
2.5¥ or 5Y and in places is silty clay loam. The C 
horizon is dark gray to light gray in hue of 2.5Y or 
5Y. It is silty clay or silty clay loam and in places is 
stratified with lenses of silt loam to loamy sand. Some 
profiles do not have nests of gypsum crystals in the 
lower part of the C horizon. In places a buried A 
horizon is in the C horizon. 
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Clamo soils are near Chaska, James, Lamo, Salmo, 
and Wann soils. They are more clayey below the A 
horizon than Chaska, Lamo, and Wann soils and con- 
tain less salt than the James and Salmo soils. 

Ce—Clamo silty clay loam. This soil is nearly level 
and is on bottom lands mainly along the James River. 
Areas are irregular in shape and range from 10 to 
150 acres in size. Slopes are 0 to 2 percent. In places 
the surface layer is silty clay, and in places the lower 
‘part of the underlying material is stratified with thin 
layers of silty to sandy material. 

Included with this soil in mapping are small areas 
of Chaska, Davis, Lamo, and Wann soils. Chaska and 
Wann soils are in the lower part of the landscape near 
the river channel. Davis soils are on foot slopes and 
fans on the edge of the stream valley, James soils are 
in old channels, or meander scars, and Lamo soils are 
on slight rises. 

Runoff is slow. Farming is delayed in some years by 
wetness resulting from flooding and from a high water 
table. In other years drainage is adequate for crops. 
This soil compacts and loses its tilth if farmed when 
wet. Wetness and maintaining tilth are the main con- 
cerns of management. 

Many areas are cultivated. Corn, sorghum, and al- 
falfa are the main crops. Capability unit IIw-3, pas- 
ture group A, windbreak group 2. 


Clarno Series 


-The Clarno series consists of deep, well drained, 
nearly level to gently rolling, loamy soils on uplands. 
These soils formed in glacial till. The native vegetation 
consisted of a mixture of tall, mid, and short grasses. 

In a representative profile the surface layer is dark 
gray loam about 9 inches thick. The subsoil, about 27 
inches thick, is dark grayish brown clay loam in the 
upper part, grayish brown loam in the middle part, 
and pale yellow caleareous loam in the lower part. The 
underlying material is pale yellow and light yellowish 
brown, calcareous loam. 

Clarno soils are medium in fertility and moderate 
in organic-matter content. Permeability is moderate in 
the subsoil and moderately slow in the underlying 
material. The available water capacity is high. 

Most areas are cultivated. A few areas remain in 
native grass and are used for grazing and for hay. 

Representative profile of Clarno loam, 0 to 3 percent 
slopes, in cultivation, 1,850 feet east and 105 feet south 
of the northwest corner of sec. 17, T. 97 N., R. 57 W. 

Ap—0 to 9 inches; dark gray (10YR 4/1) loam, 
black (10YR 2/1) moist; weak medium 
and fine subangular blocky structure 
parting to weak fine granular; slightly 
hard, very friable; neutral; abrupt 
smooth boundary. 

B21—9 to 12 inches; dark grayish brown (10YR 
4/2) clay loam, very dark brown (10YR 
2/2) moist; weak coarse and medium 
prismatic structure parting to weak me- 
dium subangular blocky; slightly hard, 
friable, slightly sticky and slightly plas- 
tic; mildly alkaline; clear wavy bound- 
ary. 


B22—12 to 16 inches; grayish brown (2.5Y 5/2) 
loam, dark grayish brown (2.5Y 4/2) 
moist; weak medium prismatic structure 
parting to weak medium  subangular 
blocky; slightly hard, friable, slightly 
sticky and slightly plastic; mildly alka- 
line; clear wavy boundary. 

B31lca—16 to 24 inches; pale yellow (2.5Y 7/38) 
loam, light olive brown (2.5Y 65/8) 
moist; weak coarse prismatic structure 
parting to weak coarse and medium sub- 
angular blocky; slightly hard, friable, 
slightly sticky and slightly plastic; few 
medium segregations of lime; strong ef- 
fervescence; mildly alkaline; gradual 
wavy boundary. 

B32ca—-24 to 36 inches; pale yellow (2.5Y 7/8) 
loam, light olive brown (2.5Y 5/8) 
moist; weak coarse prismatic structure 
parting to weak coarse and medium sub- 
angular blocky; hard, friable, slightly 
sticky and slightly plastic; common me- 
dium segregations of lime; strong effer- 
vescence; mildly alkaline; clear irregular 
boundary. 

Clcs—36 to 48 inches; pale yellow (2.5Y 7/3) 
loam, light olive brown (2.5Y 5/38) 
moist; massive; hard, friable, slightly 
sticky and slightly plastic; few frag- 
ments of shale; many medium nests of 
gypsum crystals; few medium segrega- 
tions of lime; strong effervescence; 
mildly alkaline; diffuse boundary. 

C2cs—48 to 60 inches; light yellowish brown 
(2.5Y 6/4) loam, olive brown (2.5Y 4/4) 
moist; many medium distinct mottles of 
gray (2.5Y 6/1), olive yellow (2.5Y 
6/6), and yellowish brown (10YR 5/6) 
moist; massive; hard, friable, slightly 
sticky and slightly plastic; few fine very 
dark brown (10YR 2/2) moist segrega- 
tions of iron and manganese oxides; 
common coarse nests of gypsum crystals; 
few medium segregations of lime; strong 
effervescence; mildly alkaline. 

The solum is 20 to 36 inches thick. Depth to free 
carbonates is 12 to 24 inches. The A horizon is very 
dark gray to grayish brown. It is neutral or slightly 
acid and is 6 to 10 inches thick. The B2 horizon is 
neutral or mildly alkaline and is 6 to 10 inches thick. 
The B3 and C horizons range from grayish brown to 
pale yellow. In some profiles these horizons are clay 
loam. Mottles in the C horizon are relict from the 
glacial till. In some places the C horizon has no nests 
of gypsum crystals; in others it has many. The C 
horizon is mildly alkaline to strongly alkaline. 

Clarno soils are mapped with Davison, Ethan, and 
Prosper soils and are similar to Hand soils. Clarno 
soils contain fewer carbonates and are better drained 
than Davison soils, are deeper to free carbonates than 
Ethan soils, have more uniform texture in the C 
horizon than Hand soils, and have a thinner A horizon 
and are better drained than Prosper soils. 

CdA—Clarno loam, 0 to 3: percent slopes. This is a 
nearly level and gently undulating soil on broad upland 
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plains. Areas are irregular in shape and range from 
5 to 800 acres in size. They consist of very slight rises 
separated by narrow swales and closed depressions. 
This soil has the profile described as representative of 
the series, except that in some places the surface layer 
is light clay Joam. 

Included with this soil in mapping are small areas of 
Crossplain, Davison, Dudley, Prosper, Stickney, and 
Tetonka soils. Crossplain and Prosper soils are in nar- 
row swales, and Davison soils are on the lower part of 
some rises. Dudley and Stickney soils are on small 
flats or in slight depressions. Tetonka soils are in 
closed depressions, some of which are shown on the 
map by the symbo] for a wet spot. 

Runoff is slow to medium, and the hazard of erosion 
is slight. This soil has few or no limitations for use as 
cropland. Maintaining fertility and tilth is the main 
concern of management. 

This soil is well suited to all crops commonly grown 
in the survey area. Most areas are cultivated. Capabil- 
ity unit I-2, pasture group F, windbreak group 3. 

CdB—Clarno loam, 3 to 6 percent slopes. This is an 
undulating soil on uplands. Mapped areas are irregu- 
lar in shape and are 5 to 150 acres in size. They 
consist of low knolls and ridges separated by narrow 
swales and small closed depressions. Slopes are plane 
to convex. In a few places the underlying material is 
stratified with thin layers of fine sandy loam and silt 
loam. 

Included with this soil in mapping are small areas 
of Davison, Ethan, Prosper, Tetonka, and Whitewood 
soils, Davison soils are on slight rises near swales and 
depressions. Ethan soils are on the crest of some ridges 
and knolls and are moderately eroded in places. 
Tetonka soils are in closed depressions, some of which 
one Shows on the soil map by the symbol for a wet 
spot. 

Runoff is medium, and the hazard of erosion is mod- 
erate. Controlling erosion is the main concern of man- 
agement. 

This soil is well suited to all crops commonly grown 
in the survey area. Most areas are cultivated. Capabil- 
ity unit IIle-2, pasture group F, windbreak group 3. 

CeA—Clarno-Davison loam, 0 to 2 percent slopes. 
These soils are nearly level and are on uplands in 
Hutchinson County. Areas are irregularly shaped and 
range from 5 to 60 acres. These areas are about 55 
percent Clarno soil, 30: percent Davison soil, and 15 
percent other soils. The Clarno soil is on very slight 
rises. The Davison soil is in areas that border narrow 
swales and small depressions. In places the underlying 
material of the Clarno soil is stratified. In most places 
Davison soil has underlying material that is less strati- 
fied than is described as representative of the series. 

Included with these soils in mapping are small areas 
of Crossplain, Harps, Prosper, and Tetonka soils. 
Crossplain and Prosper soils are in narrow swales. 
Harps soils are adjacent to some swales and depres- 
sions and are below the Davison soil. Tetonka soils are 
in small closed depressions, some of which are shown 
on the map by the symbol for a wet spot. 

Runoff is slow. Wetness from the high water table 
delays farming on the Davison soil in some years. The 
Clarno soil has few or no limitations to use for crops. 
The high content of lime in the Davison soil affects 


fertility and causes the soil to blow easily. Control of 
soil blowing on the Davison soil is the main concern 
of management. 

Most areas are used as cropland. The soils are well 
suited to all crops commonly grown in the survey area. 
Pasture group F; Clarno soil is in capability unit I-2, 
windbreak group 8; Davison soil is in capability unit 
Tle-4, windbreak group 1. 

CeB—Clarno-Davison loams, 2 to 4 percent slopes. 
These soils are gently undulating and are on uplands 
on slight rises interspersed with swales and small 
closed depressions. The slopes are convex and in places 
range to 6 percent. Areas are irregular in shape and 
range from 5 to 75 acres. 

This complex is about 60 percent Clarno soil, 25 per- 
cent Davison soil, and 15 percent other soils. The two 
major soils occur in an erratic pattern and are so 
intricately mixed that it was not practical to separate 
them in mapping. In a few places the underlying ma- 
terial in the Clarno soil is stratified with thin layers of 
fine sandy loam and silt loam. 

Included with these soils in mapping are small areas 
of Crossplain, Harps, Prosper, Tetonka, and White- 
wood soils. The Crossplain, Prosper, and Whitewood 
soils are in swales. Harps soils are on the edge of some 
of the more deeply entrenched swales. Tetonka soils 
are in closed depressions, some of which are shown on 
the map by the symbol for a wet spot. 

Runoff is medium. These soils are subject to erosion. 
The high content of lime in the Davison soil affects its 
fertility and causes the soil to blow easily. Controlling 
erosion and soil blowing is the main concern of man- 
agement. 

Most areas are cultivated. These soils are well suited 
to all crops commonly grown in the survey area. Pas- 
ture group F; Clarno soil is in capability unit IIe-2, 
windbreak group 3; Davison soil is in capability unit 
TIJe-8, windbreak group 1. 

CnC—Clarno-Ethan loams, 6 to 9 percent slopes. 
These soils are gently rolling. The areas are irregular 
in shape and range from 5 to 60 acres in size. 

The areas are about 60 percent Clarno soil, 25 per- 
cent Ethan soil, and 15 percent other soils. Slopes are 
mostly short and convex. The Clarno soil is in the mid 
and lower parts of the landscape, and the Ethan soil is 
on the upper side slopes and tops of ridges and knolls. 
The Clarno soil has a thinner surface layer and a 
thinner subsoil than those described as representative 
of the series. In a few places the underlying material 
in the Clarno soil is stratified with thin layers of fine 
sandy loam and silt loam. 

Included with these soils in mapping are small areas 
of Betts, Bonilla, Prosper, and Tetonka soils. Betts 
soils are on the tops of some ridges and knolls and are 
moderately eroded where cultivated. Bonilla and Pros- 
per soils are in narrow swales and drainageways. 
Tetonka soils are in closed depressions, some of which 
are shown on the map by the symbol for a wet spot. 

Runoff is medium, and the hazard of erosion is 
severe. Controlling erosion is the main concern of 
management. 

Most areas are cultivated. These soils are suited to 
most crops grown in the survey area if erosion is 
controlled. Clarno soil is in capability unit IITe-1, pas- 
ture group F, windbreak group 3; Ethan soil is in 
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capability unit [Ve-2, pasture group G, windbreak 
group 8. 

CsA—Clarno-Stickney loams, 0 to 2 percent slopes. 
These soils are on upland flats in south-central Hutch- 
inson County. Areas range from 25 to 50 acres. They 
are about 60 percent Clarno soil, 20 percent Stickney 
soil, and 20 percent other soils. The Clarno soil is on 
very slight rises. The Stickney soil is in circular areas 
on flats or on the slightly depressed tops of rises. The 
Stickney soil has a surface layer of loam; otherwise 
the profile is similar to the one described as representa- 
tive of the series. 

Included with these soils in mapping are small areas 
of Crossplain, Davison, Prosper, and Tetonka soils. 
Crossplain and Prosper soils are in swales or slightly 
depressed drainageways. Davison soils are on rises in 
some places. Tetonka soils are in closed depressions, 
some of which are shown on the maps by the symbol 
for a wet spot. 

Runoff is slow to medium, and the hazard of erosion 
is slight. The Clarno soil has few or no limitations to 
use for crops, but the Stickney soil has a claypan sub- 
soil that takes in water slowly and restricts root 
growth. Improving the water intake of the Stickney 
soil is the main concern of management. 

Many areas are cultivated. These soils are well 
suited to all crops commonly grown in the survey area. 
The claypan subsoil in the Stickney soil, however, re- 
stricts crop growth during periods of drought. Clarno 
soil is in capability unit I-2, pasture group F, wind- 
break group 3; Stickney soil is in capability unit IIs-1, 
pasture group E, windbreak group 4. 


Crossplain Series 


The Crossplain series consists of deep, poorly 
drained, nearly level, loamy soils on uplands, in swales 
and along shallow depressed drainageways. These soils 
formed in alluvium that washed from adjacent soils 
and in the underlying glacial drift. The native vegeta- 
tion consisted mainly of tall and mid grasses. 

In a representative profile the surface layer is very 
dark gray clay loam about 9 inches thick. The subsoil, 
about 19 inches thick, is very dark gray and dark gray 
heavy clay loam in the upper part, gray heavy clay 
loam in the middle part, and gray calcareous clay loam 
in the lower part. The underlying material is gray 
calcareous clay loam and heavy loam. 

Crossplain soils have high fertility and organic- 
matter content. Permeability is slow or moderately 
slow, and the available water capacity is high. These 
soils are subject to flooding for short periods, and they 
also have a seasonal high water table at a depth of 
1 to 4 feet early in the growing season. 

Most areas are cultivated, but a few remain in native 
grassland and are used for hay and for grazing. 

Representative profile of Crossplain clay loam, in an 
area of Crossplain-Harps complex, in cultivation, 2,204 
feet east and 175 feet south of the northwest corner 
of sec. 25, T. 100 N., R. 56 W. 

Ap—0 to 9 inches; very dark gray (10YR 3/1) 
clay loam, black (10YR 2/1) moist; few 
fine faint mottles of yellowish brown 
(1O0YR 5/6) moist; weak coarse and 
medium subangular blocky structure; 


very hard, friable, slightly sticky and 
slightly plastic; neutral; abrupt smooth 
boundary. 


B21tg—9 to 15 inches; very dark gray (5Y 3/1) 


and dark gray (5Y 4/1) heavy clay loam, 
very dark gray (5Y 3/1) and black (5Y 
2/1) moist; few fine faint mottles of 
yellowish brown (10YR 5/6) moist; 
weak medium prismatic structure part- 
ing to moderate medium and fine sub- 
angular blocky; very hard, firm, slightly 
sticky and plastic; shiny coats on vertical 
faces of peds; neutral; clear wavy 
boundary. 


B22tg—15 to 23 inches; gray (5Y 5/1) heavy 


clay loam, dark gray (5Y 4/1) moist; 
common fine and medium distinct mottles 
of yellowish brown (10YR 5/6) moist; 
moderate medium prismatic structure 
parting to moderate medium and fine 
subangular blocky; very hard, firm, 
sticky and plastic; tongues, 14 inch to 114 
inches wide, of black: (5Y 2/1) moist; 
shiny coats on vertical faces of peds; 
common fine dark segregations of iron 
and manganese oxides; neutral; clear 
wavy boundary. 


B3gca—23 to 28 inches; gray (5Y 6/1) clay loam, 


olive gray (5Y 5/2) moist; many me- 
dium distinct mottles of yellowish brown 
(10YR 5/6) moist; weak coarse: pris- 
matic structure parting to weak medium 
subangular blocky; hard, friable, slightly 
sticky and slightly plastic; shiny coats 
on vertical faces of peds; many fine dark 
segregations and few dark concretions of 
iron and manganese oxides; many me- 
dium segregations and common medium 
concretions of lime; strong effervescence; 
mildly alkaline; gradual wavy boundary. 


Clgca—28 to 36 inches; gray (5Y 6/1) clay loam, 


olive gray (5Y 5/2) moist; many coarse 
and medium distinct mottles of light 
olive brown (2.5Y 5/6) moist; massive; 
laminations evident; very hard, friable, 
slightly sticky and slightly plastic; com- 
mon medium dark segregations and com- 
mon fine dark concretions of iron and 
manganese oxides; many medium segre- 
gations and common medium concretions 
of lime; strong effervescence; mildly 
alkaline; diffuse boundary. 


C2gca—36 to 48 inches; gray (5Y 6/1) heavy 


loam, olive gray (5Y 5/2) moist; many 
medium and coarse prominent mottles of 
light olive brown (2.5Y 5/6) moist; 
massive; laminations evident; very hard, 
friable, slightly sticky and slightly plas- 
tic; common medium dark segregations 
and few medium dark concretions of iron 
and manganese oxides; many medium 
segregations and few medium concre- 
tions of lime; strong effervescence; 
mildly alkaline; diffuse boundary. 


C3g—48 to 60 inches; gray (5Y 6/1) heavy loam, 
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olive gray (5Y 5/2) moist; many coarse 
and medium prominent mottles of light 
olive brown (2.5Y 5/6) moist; massive; 
laminations evident; very hard, friable, 
slightly sticky and slightly plastic; com- 
mon medium dark segregations and few 
fine dark concretions of iron and man- 
ganese oxides; few medium segregations 
of lime; strong effervescence; mildly 
alkaline. 

The solum is 20 to 40 inches thick. Depth to free 
carbonates is 20 to 32 inches. The A horizon is very 
dark gray or dark gray in hue of 10YR or 2.5Y. It is 
clay loam or loam and in places lacks mottles. It is 
slightly acid to mildly alkaline and is 6 to 10 inches 
thick. The B2t horizon is very dark gray to olive gray 
in hue of 2.5Y or 5Y and is heavy clay loam or light 
clay. Some profiles do not have tongues of darker ma- 
terial in the B2t horizon. The B2t horizon is slightly 
acid to mildly alkaline and is 14 to 22 inches thick. 
Some profiles do not have a B3 horizon. The B38 and C 
horizons are gray to pale olive in hue of 2.5Y or 5Y 
and are neutral to moderately alkaline. In places, thin 
lenses of sandy or gravelly materia] are in the lower 
part of the C horizon below a depth of 40 inches. 

Crossplain soils are mapped with Harps and Prosper 
soils and are similar to Tetonka and Worthing soils. 
They are deeper to lime than Harps soils and are more 
poorly drained and have a more clayey B horizon than 
Prosper soils. In contrast to Tetonka soils, Crossplain 
soils lack an A2 horizon. They have a thinner B2t 
horizon than Worthing soils. 

Ct—Crossplain-Harps complex. These soils are nearly 
level and are in upland basins that consist of meander- 
ing drainageways or swales and very slight rises. 
Areas are 5 to 85 acres in size. Slopes are 0 to 2 per- 
cent. The mapped areas are about 45 percent Cross- 
plain soil, 30 percent Harps soil, and 25 percent other 
soils. The Crossplain soil is in the lower part of the 
landscape and has a clay loam surface layer. The Harps 
soil is on very slight rises and has a loam surface 
layer. The Crossplain soil has the profile described as 
representative of the series, but in a few places the 
underlying material below a depth of 40 inches is sand 
and gravel, 

Included with these soils in mapping are small areas 
of Clarno, Davison, Prosper, and Tetonka soils. Clarno 
and Davison soils are on some of the very slight rises 
above the Harps soil. Prosper soils are in some of the 
drainageways or swales. Tetonka soils are in small 
closed depressions. 

Runoff is slow to very slow, and water ponds in 
some of the low areas. Farming commonly is delayed 
by wetness resulting from a high water table early in 
the growing season and from flooding. In wet years, 
crop growth is seriously affected. Wetness is the main 
concern of management. ; 

Most areas are cultivated. The soils are better suited 
to late-seeded row crops than to small grain. Alfalfa 
also is an important crop. Capability unit IIw-1, pas- 
ture group A, windbreak group 2. 


Davis Series 


The Davis series consists of deep, moderately well 


drained, gently sloping to moderately sloping, loamy 
soils on foot slopes and fans adjacent to stream valleys. 
These soils formed in alluvium. The native vegetation 
consisted mainly of tall and mid grasses. 

In a representative profile the surface layer is dark 
gray loam about 9 inches thick. The subsoil, about 18 
inches thick, is loam that is dark gray in the upper 
part, dark grayish brown in the middle part, and 
grayish brown in the lower part. The underlying 
material, to a depth of 52 inches, is pale brown cal- 
careous loam, Pale brown calcareous gravelly sandy 
loam is at a depth of 52 inches. 

Davis soils have high fertility and organic-matter 
content. Permeability is moderate, and the available 
water capacity is high. Most areas receive runoff from 
adjacent uplands and are subject to flooding for short 
periods. 

Some areas are cultivated, and some remain in na- 
tive grassland and are used for grazing and for hay. 

Representative profile of Davis loam, 2 to 6 percent 
slopes, in cultivation, 995 feet east and 85 feet north 
of the southwest corner of sec. 31, T. 102 N., R. 58 W. 

Ap—0 to 9 inches; dark gray (10YR 4/1) loam, 
black (10YR 2/1) moist; weak medium 
and fine subangular blocky structure; 
slightly hard, very friable, slightly sticky 
and slightly plastic; slightly acid; abrupt 
smooth boundary. 

B21—9 to 15 inches; dark gray (10YR 4/1) loam, 
very dark gray (10YR 3/1) moist; weak 
medium prismatic structure parting to 
moderate medium and fine subangular 
blocky; hard, friable, slightly sticky and 
slightly plastic; neutral; clear smooth 
boundary. 

B22—15 to 22 inches; dark grayish brown (10YR 
4/2) loam, very dark grayish brown 
(10YR 3/2) moist; weak medium pris- 
matic structure parting to moderate me- 
dium subangular blocky; hard, friable, 
slightly sticky and slightly plastic; neu- 
tral; clear wavy boundary. 

B3—22 to 27 inches; grayish brown (10YR 5/2) 
loam, very dark grayish brown (10YR 
3/2) moist; weak coarse prismatic struc- 
ture parting to weak medium and coarse 
subangular blocky; hard, friable, slightly 
sticky and slightly plastic; neutral; clear 
wavy boundary. 

Clca—-27 to 52 inches; pale brown (10YR 6/3) 
loam, brown (10YR 5/3) moist; weak 
coarse subangular blocky structure; 
hard, friable, slightly sticky and slightly 
plastic; common medium and fine segre- 
gations of lime; strong effervescence; 
moderately alkaline; gradual wavy 
boundary. 

C2—52 to 60 inches; pale brown (10YR 6/3) 
gravelly sandy loam, brown (10YR 5/3) 
moist; massive; slightly hard, very fri- 
able; strong effervescence; moderately 
alkaline. 

The solum is 24 to 50 inches thick. Depth to free 
carbonates is 20 to 40 inches. Some pedons have a 
buried A horizon below a depth of 36 inches. The A 
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horizon is very dark gray to dark grayish brown and 
is 6 to 12 inches thick. The B horizon commonly is 
loam, but in places it is silt loam or light clay loam. 
In places the B3 horizon is caleareous. The C horizon 
is very dark gray to light yellowish brown in hue of 
10YR or 2.5Y. It commonly is loam and usually is 
stratified with textures that range from gravelly sandy 
loam to silty clay loam. The C horizon is mildly alka- 
line or moderately alkaline. 

Davis soils are near Clamo, Clarno, and Ethan soils. 
They are better drained and are less clayey than Clamo 
soils and have dark colors to a greater depth than 
Clarno and Ethan soils. 

DaB—Davis loam, 2 to 6 percent slopes. This gently 
sloping soil is on foot slopes and fans on the edge of 
stream valleys. Areas are long and narrow and range 
from 15 to 100 acres in size. This soil has the profile 
described as representative of the series. 

Included with this soil in mapping are small areas 
of Chaska, Clarno, Delmont, Henkin, Lamo, and Salmo 
soils. Chaska, Lamo, and Salmo soils are on bottom 
lands that finger into or through some areas. Clarno 
soils are in the higher part of the landscape. Delmont 
and Henkin soils are on some of the fans. 

Runoff is medium. This soil receives additional mois- 
ture from adjacent soils. Controlling erosion is the 
main concern of management. 

Some of the wider areas are used for crops. This 
soil is well suited to all crops commonly grown in the 
survey area. Many areas are in native or tame grass 
and are used for pasture and hay. Capability unit 
IIe-1, pasture group K, windbreak group 1. 

DaC—Davis loam, 6 to 9 percent slopes. This mod- 
erately sloping soil is on foot slopes that lie between 
steep stream breaks and bottom lands in Hanson 
County. Areas are narrow and range from 5 to 20 
acres in size. The profile of this Davis soil is shallower 
to lime than the profile described as representative of 
the series. 

Included with this soil in mapping are small areas 
of Chaska, Clamo, Clarno, Ethan, and Henkin soils. 
Chaska and Clamo soils are on bottom lands in the 
lower part of the landscape. Clarno and Ethan soils 
are in the higher part of the landscape. Henkin soils 
are intermingled with Davis soils in some areas. 

Runoff is medium, and runoff from adjacent steep 
soils commonly crosses the areas. The hazard of erosion 
is severe. Controlling erosion is the main concern of 
management. 

Most areas remain in native grassland and are used 
for hay and for grazing. A few areas are cultivated. 
This soil is well suited to most crops grown in the sur- 
vey area. Capability unit IIIe-2, pasture group K, 
windbreak group 1. 


Davison Series 


The Davison series consists of deep, moderately well 
drained, nearly level to undulating, calcareous, loamy 
soils on uplands. These soils formed in glacial melt- 
water deposits. The native vegetation consisted mainly 
of mid and short grasses. 

In a representative profile the surface layer is gray- 
ish brown loam about 14 inches thick. The underlying 


material, to a depth of 37 inches, is light yellowish 
brown loam and silt loam. Below this it is pale yellow 
fine sandy loam and very fine sandy loam. All layers 
are calcareous. 

Davison soils have medium fertility and moderate 
organic-matter content. Permeability is moderate, and 
the available water capacity is moderate or high. Early 
in the growing season these soils have a seasonal high 
water table at a depth of 1.5 to 6 feet. 

Most areas are cultivated, but a few areas remain 
in native grassland and are used for hay and for 
grazing. 

Representative profile of Davison loam, in an area 
of Davison soils, 0 to 3 percent slopes, in cultivation, 
365 feet south and 320 feet east of the northwest 
corner of sec. 30, T. 101 N., R. 57 W. 

Ap—0 to 9 inches; grayish brown (10YR 5/2) 
loam, very dark grayish brown (10YR 
3/2) moist; weak medium subangular 
blocky structure parting to weak fine 
granular; slightly hard, very friable; 
strong effervescence; mildly alkaline; 
abrupt smooth boundary. 

A12—9 to 14 inches; grayish brown (10YR 5/2) 
loam, very dark’ grayish brown (10YR 
3/2) moist; weak coarse subangular 
blocky structure parting to weak medium 
and fine subangular blocky; slightly 
hard, friable; violent effervescence; mod- 
erately alkaline; clear wavy boundary. 

Clea—14 to 25 inches; light yellowish. brown 
(2.5Y¥ 6/3) loam, olive brown (2.5Y 4/4) 
moist; weak coarse and medium sub- 
angular blocky structure; slightly hard, 
friable; violent effervescence; moder- 
ately alkaline; clear wavy boundary. 


C2—25 to 37 inches; light yellowish brown (2.5Y 
6/4) silt loam, olive brown (2.5Y 4/4) 
moist; few fine and medium distinct 
mottles of olive yellow (2.5Y 6/6) ; mas- 
sive; laminations evident; slightly hard, 
friable, slightly sticky and slightly plas- 
tic; strong effervescence; moderately 
alkaline; abrupt smooth boundary. 


C8—37 to 50 inches; pale yellow (2.5Y 7/4) fine 
sandy loam, olive brown (2.5Y 4/4) 
moist; common medium distinct mottles 
of olive yellow (2.5Y 6/6); massive; 
soft, very friable; slight effervescence; 
moderately alkaline; abrupt smooth 
boundary. 


C4—50 to 60 inches; pale yellow (2.5Y 7/4) very 
fine sandy loam, olive brown (2.5Y 4/4) 
moist; common medium distinct mottles 
of olive yellow (2.5Y 6/6) and yellowish 
brown (10YR 5/6); massive; lamina- 
tions evident; soft, very friable; slight 
effervescence; moderately alkaline. 

Free carbonates commonly are at the surface, but 
some profiles in native grassland are leached to a depth 
of 6 inches. The A horizon is very dark gray to grayish 
brown and is 7 to 15 inches thick. It commonly is 
loam, but in places it is very fine sandy loam or silt 
loam. Some profiles have an AC horizon. The Ceca 
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horizon has a calcium carbonate equivalent of 15 to 
30 percent and is 10 to 20 inches thick. The C horizon 
commonly is stratified with layers ranging from sandy 
loam to clay loam. In places, the C horizon below 40 
inches is fine sand, and in places it is loam or clay 
loam glacial till. 

Davison soils contain more calcium carbonate than 
the nearby Bonilla, Clarno, and Hand: soils and are 
not so well drained as Clarno and Hand soils. 

DbA—Davison soils, 0 to 3 percent slopes. This soil 
is nearly level to gently undulating and js on uplands. 
Areas range from 5 to 60 acres in size. They consist of 
very slight rises separated by narrow swales or drain- 
ageways and by small closed depressions. Davison soils 
are on the rises and make up 40 to 70 percent of the 
individually mapped areas. The surface layer in many 
mapped areas is loam, but in some places it is silt loam 
or very fine sandy loam. The Davison loam in this 
mapping unit has the profile described as representa- 
tive of the series, but in places the lower part of the 
paderiy ing material is entirely silt loam or silty clay 
oam. 

Included with these soils in mapping are small areas 
of Bonilla, Crossplain, Hand, Henkin, Prosper, and 
Tetonka soils. The Bonilla, Crossplain, and Prosper 
soils are in the narrow swales or drainageways. The 
Hand and Henkin soils are on some of the rises. The 
Tetonka soils are in closed depressions, some of which 
are shown on the maps by a symbol for wet spots. 

Runoff is slow and is ponded in some of the low 
spots. Farming is delayed in some years by wetness 
resulting from a high water table. The high lime con- 
tent affects crop growth and also causes soil blowing. 
Controlling soil blowing is the main concern of man- 
agement. 

Most areas are cultivated. These soils are moderately 
well suited to all crops commonly grown in the survey 
area. Capability unit Ile-4, pasture group F, wind- 
break group 1. 

DeB—Davison-Onita complex, 2 to 6 percent slopes. 
These soils are undulating and are on uplands in 
Hutchinson County. Areas are irregular in shape and 
range from 5 to 50 acres in size. The mapped areas 
are about 45 percent Davison soil, 30 percent Onita 
soil, and 25 percent other soils. The Davison soil is on 
the rises and has a loam surface layer. The Onita soil 
is in swales and shallow depressions and has a silt 
loam surface layer. It has a thicker surface layer than 
is typical of the series. 

Included with these soils in mapping are small areas 
of Homme and Whitewood soils. The Homme soil is 
on some of the rises. The Whitewood soil is in the 
lower part of some of the swales and shallow depres- 
sions. 

Runoff is medium, and it collects on the Onita soil. 
In most years this additional moisture is beneficial to 
crops. The high lime content of the Davison soil affects 
crop growth and also causes the soil to blow easily. 
Controlling erosion and soil blowing is the main con- 
cern of management. ; 

Most areas are cultivated. These soils are moderately 
well suited to all crops commonly grown in the survey 
area. Windbreak group 1; Davison soil is in capability 
unit [IIe-8, pasture group F; Onita soil is in capability 
unit IIle-1, pasture group K. 


Delmont Series 


The Delmont series consists of somewhat excessively 
drained, nearly level to rolling, loamy soils on terraces 
and uplands. They are shallow over gravelly sand. 
These soils formed in alluvium. The native vegetation 
consisted of mid and short grasses. 

In a representative profile the surface layer is very 
dark gray loam about 6 inches thick (fig. 7). The 
subsoil, about 10 inches thick, is very dark gray loam. 
The underlying material is calcareous gravelly sand 
that is light gray to a depth of 40 inches and is brown 
and reddish brown below that. 

Delmont soils have medium fertility and moderate 
organic-matter content. Permeability is moderate in 
the subsoil and rapid in the underlying material. The 
available water capacity is low. 

Many areas are used for crops, but some remain in 
native grassland and are used for grazing. 

Representative profile of Delmont loam, 0 to 3 per- 
cent slopes, in cultivation, 820 feet south and 180 feet 
a of the northwest corner of sec. 5, T. 97 N., R. 
58 W. 

Ap—0 to 6 inches; very dark gray (10YR 3/1) 
loam, black (10YR 2/1) moist; weak 
medium subangular blocky structure 


Figure 7.—Profile of Delmont loam, 0 to 3 percent slopes. 
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parting to weak fine granular; slightly 
hard, very friable; neutral; abrupt wavy 
boundary. 

B2—6 to 16 inches; very dark gray (10YR 3/1) 
loam, black (10YR 2/1) moist; weak 
medium prismatic structure parting to 
weak fine and medium subangular 
blocky; slightly hard, friable; neutral; 
abrupt wavy boundary. 

IIC1—16 to 19 inches; light gray (10YR 7/1) 
gravelly sand, dark grayish brown 
(10YR 4/2) moist; single grained; 
loose; slight effervescence; mildly alka~- 
line; gradual wavy boundary. 

TIC2ea—19 to 40 inches; light gray (10YR 7/1) 
gravelly sand, dark grayish brown 
(10YR 4/2) moist; single grained; 
loose; gravel coated with lime; strong 
effervescence; moderately alkaline; grad- 
ual irregular boundary. 

TIC3—40 to 60 inches; brown (7.5YR 5/4) and 
reddish brown (5YR 5/4) gravelly sand, 
reddish brown (5YR 4/4) moist; single 
grained; loose; strong effervescence; 
mildly alkaline. 

The thickness of the solum and the depth to gravelly 
sand are 10 to 20 inches. The solum is neutral or mildly 
alkaline. The A horizon is very dark gray to dark 
grayish brown, and in places it is very fine sandy loam 
or silt loam. It is 4 to 7 inches thick. The B2 horizon 
is very dark gray to grayish brown. Some profiles have 
a thin B83 or B8ca horizon of gravelly loam or gravelly 
sandy loam. In places the gravelly sand in the C 
horizon contains fine fragments of shale and clay balls 
that range from 14 inch to 5 inches in diameter. 

Delmont soils are mapped with Talmo soils and are 
near the Dimo, Enet, Henkin, and Storla soils. They 
are shallower over gravelly sand than the Dimo, Enet, 
and Storla soils. Delmont soils contain more clay and 
less sand in the B horizon and more gravel in the C 
horizon than the Henkin soils. They are deeper over 
gravelly sand than the Talmo soils. 

DeA—Delmont loam, 0 to 3 percent slopes. This soil 
is nearly level to gently undulating and is on terraces. 
Areas are irregular in shape and range from 5 to 150 
acres in size. Some mapped areas are nearly level, but 
some consist of very slight rises separated by shallow 
swales. This soil has the profile described as repre- 
sentative of the series. 

Included with this soil in mapping are small areas 
of Dimo, Henkin, and Storla soils. Dimo soils are in 
swales and drainageways. The Henkin and Storla soils 
are on some of the very slight rises. 

Runoff is slow to medium. This soil is droughty and 
is subject to soil blowing. Conserving moisture and 
controlling soil blowing are the main concerns of man- 
agement, 

Many areas are used for crops. Early-maturing 
crops such as small grain and tame grasses are better 
suited than corn and alfalfa. This soil is a fair source 
of gravel for construction uses. Capability unit ITIs-3, 
pasture group D, windbreak group 10. 

DeB—Delmont loam, 3 to 6 percent slopes. This is 
an undulating soil on uplands and terraces. Areas are 
jrregular in shape and range from 5 to 50 acres in size. 


Slopes are short and convex. In places the lower part 
of the subsoil is gravelly sandy loam; otherwise this 
soil has the profile described as representative of the 
series. 

Included with this soil in mapping are small areas 
of Dimo, Henkin, Storla, and Talmo soils. Dimo soils 
are in swales and along drainageways, Henkin and 
Storla soils are on foot slopes, and Talmo soils are on 
the tops of ridges and knolls. 

Runoff is medium. The hazards of erosion and soil 
blowing are moderate. This soil is droughty because 
of the underlying gravelly sand. Conserving moisture 
and controlling erosion and soil blowing are the main 
concerns of management. 

Some areas are cultivated, but many: remain in na- 
tive grassland and are used for pasture. This soil is 
poorly suited to most crops grown in the survey area. 
Small grain and tame grasses are better suited than 
deep-rooted crops such as corn and alfalfa. Some areas 
are a potential source of gravel for construction use. 
Capability unit IVs—2, pasture group. D, windbreak 
group 10. 

DmB—Delmont-Rock outcrop complex, 2.to 9 per- 
cent slopes. The soils in this complex are undulating to 
gently rolling and are in Hanson County. Most areas 
are on the sides of stream valleys, but a few are on 
bottom lands. The mapped areas are about 50 percent 
Delmont soil, 35 percent Rock outcrop, and 15. percent 
other soils. The Delmont soi] has a loam surface layer. 
It is underlain by hard bedrock, typically at a depth of 
20 to 40 inches. Depth to bedrock ranges from 10 to 
more than 40 inches. The Rock outcrop consists of 
quartzite that is exposed at the surface and in ledges 
up to 15 feet thick on low escarpments. The Rock out- 
crop is so closely intermingled with the Delmont soil 
that it was impractical to separate them in mapping. 

Included with this complex in mapping are small 
areas of Chaska, Enet, and Salmo soils. Chaska and 
Salmo soils are on bottom lands along streams and 
drainageways. Enet soils are intermingled with Del- 
mont soils. Also included is a loam soil that is less than 
10 inches deep over quartzite. 

Runoff is medium. The hazards of erosion and soil 
blowing are severe if the plant cover on the Delmont 
soil is removed. The hazards of erosion and soil blow- 
ing are the main concerns of management. 

All areas are in native grassland and are used for 
grazing. The Rock outcrop is barren of vegetation, 
and it is so intricately intermingled with the Delmont 
soil that farming is impractical. The Delmont soil is in 
capability unit VIe-6, pasture group D, windbreak 
group 10; Rock outcrop is in capability unit VITIs—1 
and is not placed in a pasture group or windbreak 
group. 

DnD—Delmont-Talmo complex, 6 to 12 percent 
slopes. This complex consists of gently rolling to rolling 
soils on well-rounded ridges and knolls on uplands. 
Areas are irregular in shape and range from 10 to 50 
acres in size. Slopes are short and convex. The areas 
are about 55 percent Delmont soil, 25 percent Talmo 
soil, and 20 percent other soils. The Delmont soil is 
on the sides of the ridges and knolls and has a loam 
surface layer. The Talmo soil is in the higher part of 
the landscape on the tops and upper side slopes of the 
ridges and knolls. The Talmo soil has the profile de- 
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scribed as representative of the Talmo series. It has a 
surface layer of gravelly loam. 

Included with these soils in mapping are small areas 
of Dimo, Hand, and Storla soils. The Dimo and Storla 
soils are in narrow swales and along drainageways. 
The Hand soil is on the lower side slopes of some of 
the ridges and knolls. 

Runoff is slow to medium. These soils are droughty 
and are subject to erosion and soil blowing if the plant 
cover is removed. Conserving moisture and controlling 
erosion and soil blowing are the main concerns of 
management. 

Most areas remain in native grassland and are used 
for pasture. A few areas are cultivated, but crops grow 
poorly. Capability unit VIe-6; windbreak group 10; 
Delmont soil is in pasture group D; Talmo soil is not 
placed in a pasture group. 


Dimo Series 


The Dimo series consists of somewhat poorly 
drained, nearly level, loamy soils that are moderately 
deep over gravelly sand. These soils are in swales and 
along drainageways on uplands and terraces. They 
formed in alluvium washed from adjacent soils. The 
native vegetation consisted mainly of tall and mid 
grasses. 

In a representative profile the surface layer is dark 
gray loam about 9 inches thick. The subsoil, about 17 
inches thick, is dark gray light clay loam in the upper 
part, very dark gray light clay loam in the middle 
part, and dark grayish brown sandy clay loam in the 
lower part. Caleareous gravelly sand is at a depth of 
26 inches. 

Dimo soils have medium fertility and high organic- 
matter content. Permeability is moderate in the sub- 
soil and rapid in the underlying gravelly sand. The 
available water capacity is low or moderate. These 
soils are subject to flooding for very brief periods, and 
they have a seasonal high water table at a depth of 2 
to 6 feet. 

Most areas are used for crops, but a few areas re- 
main in native grassland and are used for hay and for 
grazing. 

Representative profile of Dimo loam, in cultivation, 
832 feet south and 585 feet east of the northwest 
corner of sec. 16, T. 100 N., R. 60 W. ! 

Ap—0 to 9 inches; dark gray (10YR 4/1) loam, 
black (10YR 2/1) moist; weak coarse 
and medium subangular blocky struc- 
ture; hard, friable; medium acid; abrupt 
smooth boundary. 

B21—9 to 15 inches; dark gray (10YR 4/1) light 
clay loam, black (10YR 2/1) moist; 
weak coarse prismatic structure parting 
to weak medium and coarse subangular 
blocky; hard, friable; slightly acid; clear 
wavy boundary. 

B22—15 to 19 inches; very dark gray (2.5Y 3/1) 
light clay loam, black (2.5Y 2/1) moist; 
few fine faint mottles of light olive 
brown (2.5Y 5/6) moist; weak medium 
prismatic structure parting to weak and 
moderate medium and coarse subangular 
blocky; hard, friable; shiny coats on 


vertical faces of peds; neutral; clear 
wavy boundary. 

B23—19 to 26 inches; dark grayish brown (2.5Y 
4/2) sandy clay loam, very dark grayish 
brown (2.5Y 3/2) moist; common me- 
dium and coarse distinct mottles of light 
olive brown (2.5Y 5/6) moist; moderate 
coarse prismatic structure parting to 
moderate coarse subangular blocky; 
hard, friable; patchy shiny coats on faces 
of peds; common fine dark segregations 
and fine dark concretions of iron and 
manganese oxides; neutral; gradual 
wavy boundary. 

IIC1—26 to 40 inches; multicolored gravelly sand; 
many fine to coarse prominent mottles 
of dark yellowish brown (10YR 4/4) 
and light yellowish brown (2.5Y 5/6) 
moist; single grained; loose; many me- 
dium and coarse dark segregations and 
fine dark concretions of iron and man- 
ganese oxides; slight effervescence; 
mildly alkaline; gradual wavy boundary. 

IIC2—40 to 60 inches; multicolored gravelly sand; 
many fine to coarse prominent mottles of 
dark yellowish brown (10YR 4/4) and 
light yellowish brown (2.5Y 5/6) moist; 
single grained; loose; many medium and 
coarse dark segregations and fine and 
medium dark concretions of iron 
and manganese oxides; strong effer- 
vescence; moderately alkaline. 

The thickness of the solum and the depth to gravelly 
sand are 20 to 40 inches and generally correspond with 
the depth to free carbonates. The A horizon is very 
dark gray to dark grayish brown. It commonly is loam 
or clay loam, but in places is silt loam. It is medium 
acid to neutral and is 7 to 12 inches thick. Some pedons 
have a B1 horizon, The B2 horizon is very dark gray 
to grayish brown and in places is loam. Some profiles 
have a B83 or B&8ca horizon that is intermediate in tex- 
ture between the B2 and JIC horizons. In places the 
JIC horizon is stratified by thin lenses of finer textured 
material. 

Dimo soils are near the Crossplain, Delmont, Enet, 
Prosper, and Storla soils. They have a less clayey B 
horizon than the Crossplain soils and are deeper over 
gravelly sand than the Delmont soils. Dimo soils are 
more poorly drained than Enet and Prosper soils and 
are less calcareous than the Storla soils. 

Do—Dimo loam. This is a nearly level soil in swales 
and along drainageways on uplands and _ terraces. 
Areas are long and narrow and range from 5 to 20 
acres in size. Slopes are 0 to 2 percent and generally 
are concave. In a few places the surface layer is clay 
loam or silt loam. 

Included with this soil in mapping are small areas 
of Crossplain, Storla, and Tetonka soils. Crossplain 
soils are intermingled with the Dimo soil in some 
areas. Storla soils are on the edge of the mapped areas. 
Tetonka soils are in low areas. 

Runoff is slow. This soil is subject to flooding for 
very brief periods because of runoff received from 
adjacent soils. Fieldwork is delayed in some years 
because of wetness from flooding and a seasonal high 
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water table. In dry years the soil is droughty because 
of the underlying gravelly sand. Conserving moisture 
is the main concern of management. 

Most areas are used for crops. This soil is moder- 
ately well suited to most crops grown in the survey 
area, but early-maturing crops such as small grain are 
better suited than row crops during dry years. Capabil- 
ity unit IIs-8, pasture group D, windbreak group 3. 


Dudley Series 


The Dudley series consists of deep, moderately well 
drained, nearly level, silty soils on uplands, These 
soils formed in glacial till. They have a claypan sub- 
soil. The native vegetation consisted mainly of mid 
and short grasses. 

In a representative profile the surface layer is dark 
gray silt loam about 8 inches thick. The subsurface 
Jayer is gray silt loam about 2 inches thick. The sub- 
soil, about 18 inches thick, is clay loam that is very 
dark grayish brown in the upper part, dark grayish 
brown and grayish brown in the middle part, and light 
brownish gray in the lower part. The lower part is 
calcareous and has spots and streaks of soft lime and 
gypsum crystals that extend into the underlying ma- 
terial. The underlying material is light brownish gray 
and light yellowish brown calcareous clay loam. 

Dudley soils have medium fertility and moderate 
organic-matter content. Some parts of the subsoil and 
underlying material have detrimental amounts of 
sodium. Permeability is slow or very slow, and the 
available water capacity is moderate or high. 

Most areas are cultivated, and some remain in na- 
tive grassland and are used for grazing and for hay. 

Representative profile of Dudley silt loam, in an 
area of Dudley-Stickney complex, 0 to 2 percent slopes, 
in cultivation, 1,380 feet north and 200 feet east of the 
southwest corner of sec. 27, T. 98 N., R. 57 W. 

Ap—0 to 8 inches; dark gray (10YR 4/1) silt 
loam, black (10YR 2/1) moist; weak 
coarse subangular blocky structure part- 
ing to weak fine granular; hard, friable, 
slightly sticky and_ slightly plastic; 
slightly acid; clear smooth boundary. 

A2—8 to 10 inches; gray (10YR 5/1) silt loam, 
very dark gray (LOYR 3/1) moist; weak 
thin platy structure; soft, very friable; 
neutral; abrupt wavy boundary. 

B21t—10 to 13 inches; very dark grayish brown 
(10YR 3/2) heavy clay loam, very dark 
brown (10YR 2/2) moist; strong me- 
dium and coarse columnar structure 
parting to moderate medium blocky; ex- 
tremely hard, very firm, sticky and plas- 
tic; thin continuous coatings of gray 
(10YR 5/1) on rounded tops of columns; 
shiny coatings on all faces of peds; 
mildly alkaline; clear wavy boundary. 

B22t—13 to 18 inches; dark grayish brown (10YR 
4/2) heavy clay loam, very dark grayish 
brown (10YR 3/2) moist; strong me- 
dium prismatic structure parting to 
strong medium blocky; extremely hard, 
very firm, sticky and plastic; tongues of 


black organic matter on faces of peds; 
shiny coatings on all faces of peds; 
mildly alkaline; clear irregular bound- 
ary. 
B23t—18 to 21 inches; grayish brown (2.5Y 5/2) 
clay loam, very dark grayish brown 
(2.5Y 3/2) moist; moderate coarse and 
medium prismatic structure parting to 
moderate medium subangular blocky; 
very hard, firm, sticky and plastic; shiny 
coatings on vertical faces of peds; few 
fine nests and threads of gypsum crys- 
tals; slight effervescence; moderately 
alkaline; clear wavy boundary. 
B3lcs—21 to 24 inches; light brownish gray 
(2.5Y 6/2) clay loam, olive brown (2.5Y 
4/3) moist; moderate coarse prismatic 
structure parting to moderate medium 
subangular blocky; very hard, firm, 
sticky and plastic; common fine and me- 
dium nests of gypsum crystals; few 
medium segregations of lime; strong ef- 
fervescence; moderately alkaline; grad- 
ual irregular boundary. 
B32cacs—24 to 28 inches; light brownish gray 
(2.5Y 6/2) clay loam, olive brown (2.5Y 
4/3) moist; moderate coarse prismatic 
structure parting to moderate coarse and 
medium subangular blocky; very hard, 
firm, sticky and plastic; many medium 
and fine nests of gypsum crystals; many 
coarse segregations of lime; strong ef- 
fervescence; strongly alkaline; diffuse 
boundary. 
Clcacs—28 to 40 inches; light brownish gray 
(2.5Y 6/2) clay loam, light olive brown 
(2.5Y 5/8) moist; massive; hard, fri- 
able, slightly sticky and slightly plastic; 
common medium and fine nests of gyp- 
sum crystals; common medium segrega- 
tions of lime; strong effervescence; 
strongly alkaline; gradual boundary. 
C2cacs—40 to 60 inches; light yellowish brown 
(2.5Y 6/3) clay loam, olive brown (2.5Y 
4/3) moist; common medium distinct 
mottles of light olive brown (2.5Y 5/8) 
and dark brown (7.5YR 4/4) moist; 
massive; hard, friable, slightly sticky and 
slightly plastic; common medium and 
fine nests of gypsum crystals; common 
fine and medium segregations of lime; 
strong effervescence; strongly alkaline. 
The solum is 20 to 36 inches thick. Depth to free 
carbonates is 18 to 26 inches. The Al horizon is very 
dark gray to grayish brown and is 5 to 8 inches thick. 
The A2 horizon is gray or light gray and is 1 to 3 
inches thick. In profiles in cultivated areas, all or part 
of the A2 horizon commonly is included in the Ap 
horizon. The B2t horizon is very dark gray to grayish 
brown and commonly is clay loam or light clay, but in 
places it is silty clay loam or silty clay. It is neutral to 
moderately alkaline and is 8 to 14 inches thick. The B3 
horizon is dark grayish brown to light yellowish brown 
in hue of 10YR or 2.5Y. It is mildly alkaline to strongly 
alkaline. The C horizon is grayish brown to pale yellow 
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and in places is loam. It is mildly alkaline to strongly 
alkaline. 

Dudley soils are mapped with Stickney soils and are 
near Durrstein soils. They are better drained and have 
a thicker A horizon than Durrstein soils, and they 
have a thinner A horizon than Stickney soils. 

DsA—Dudley-Stickney complex, 0 to 2 percent 
slopes. This complex is on upland flats. Many poorly 
defined drainageways and a few small depressions are 
in the areas. The areas range from 5 to 200 acres in 
size. Slopes are mostly nearly level but range to 4 per- 
cent in parts of Hutchinson County. This complex is 
about 40 percent Dudley soil, 35. percent Stickney 
soil, and 25 percent other soils. The Dudley and Stick- 
ney soils are closely intermingled. The Dudley soil is 
on very slight rises above the Stickney soil, which is in 
the slightly depressed lower part of the landscape. 
Both soils have the profile described as representative 
of their series. The Dudley soil has a surface layer of 
silt loam, and the Stickney soil has a surface layer of 
silty clay loam. 

Included with these soils in mapping are small areas 
of Clarno, Crossplain, Davison, Harps, Prosper, and 
Tetonka soils. The Clarno, Davison, and Harps soils 
are on some of the rises. The Crossplain and Prosper 
soils are along some of the poorly defined drainage- 
ways. The Tetonka soils are in small closed depres- 
sions, some of which are shown on the maps by the 
symbol for a wet spot. 

Runoff is slow, and the soils dry slowly. These soils 
are difficult to work, lose their tilth, and compact if 
farmed when wet. The claypan subsoil] absorbs water 
slowly and releases moisture slowly to plants. It also 
restricts root development and causes crops to grow 
unevenly, especially during periods of drought. 

Most areas are used for crops. These soils are mod- 
erately well suited to all crops grown in the survey 
area. Small grain, sorghum, and alfalfa are better 
suited than corn. The Dudley soil is in capability unit 
IVs-3, pasture group C, windbreak group 9; the Stick- 
ney soil is in capability unit IIs—1, pasture group E, 
windbreak group 4. 


Durrstein Series 


The Durrstein series consists of deep, poorly 
drained, nearly level, silty soils along drainageways 
on uplands. The soils formed in alluvium and in the 
underlying glacial till. They have a claypan subsoil. 
The native vegetation consisted mainly of tall and mid 
grasses. 

In a representative profile the surface layer is gray 
silt loam about 1 inch thick. The subsoil, about 17 
inches thick, is silty clay. It is dark gray in the upper 
part and gray in the lower part. Spots and streaks 
of salt are below a depth of 5 inches. The underlying 
material is gray and light gray calcareous clay loam 
that contains spots and streaks of lime and gypsum. 

Durrstein’ soils have low fertility and moderate 
organic-matter content. Permeability is very slow or 
slow, and the available water capacity is low or mod- 
erate. These soils are subject to flooding for brief 
periods. They have a seasonal high water table at a 
depth of 1 to 6 feet. 


Most areas remain in native grassland and are used 
for grazing, but a few areas are cultivated. 

Representative profile of Durrstein silt loam, in na- 
tive grass, 590 feet north and 533 feet east of the 
southwest corner of sec. 26, T. 100 N., R. 60 W. 

A2—0 to 1 inch; gray (10YR 5/1) silt loam, very 
dark gray (10YR 3/1) moist; weak thin 
platy structure; soft, very friable, 
slightly acid; abrupt wavy boundary. 

B21t—1 to 5 inches; dark gray (10YR 4/1) silty 
clay, black (10YR 2/1) moist; moderate 
medium structure; very hard, firm, 
sticky and plastic; gray (10YR 5/1) 
coatings on rounded column tops; shiny 
coatings on vertical faces of peds; mildly 
alkaline; clear wavy boundary. 

B22tsa—5 to 12 inches; dark gray (10YR 4/1) 
silty clay, very dark gray (10YR 3/1) 
moist; strong coarse prismatic structure 
parting to moderate medium and coarse 
subangular blocky; very hard, firm, 
sticky and plastic; shiny coatings on 
vertical faces of peds; many fine nests of 
salts; mildly alkaline; clear irregular 
boundary. 

B3cs—12 to 18 inches; gray (2.5Y 5/1) silty clay, 
very dark gray (2.5Y 3/1) moist; mod- 
erate coarse prismatic structure parting 

‘to moderate coarse subangular blocky; 
very hard, firm, sticky and plastic; shiny 
coatings on vertical faces of peds; many 
fine nests of gypsum crystals; slight 
effervescence; mildly alkaline; gradual 
wavy boundary. 

Cigca—18 to 30 inches; gray (5Y 6/1) heavy 
clay loam, dark gray (5Y 4/1) and olive 
gray (5Y 5/2) moist; common medium 
distinct mottles of olive yellow (2.5Y 
6/6) in the lower part; moderate me- 
dium and coarse prismatic structure 
parting to moderate medium and coarse 
subangular blocky; very hard, firm, 
sticky and plastic; few fine nests of gyp- 
sum crystals; common medium and 
coarse segregations and fine threads of 
lime; strong effervescence; moderately 
alkaline; gradual wavy boundary. 

C2gcacs—30 to 42 inches; light gray (5Y 7/2) 
clay loam, olive gray (5Y 5/2) moist; 
common fine and medium distinct mottles 
of olive yellow (2.5Y 6/6) moist; mas- 
sive; hard, firm, sticky and plastic; many 
medium nests of gypsum crystals; many 
medium segregations of lime; strong ef- 
fervescence; moderately alkaline; grad- 
ual wavy boundary. 

C3gces—42 to 60 inches; light gray (5Y 7/2) clay 
loam, olive gray (5Y 5/2) moist; many 
coarse prominent mottles of olive yellow 
(2.5Y 6/6) moist; massive; hard, fri- 
able, slightly sticky and slightly plastic; 
many medium dark segregations of iron 
and manganese oxides; many medium 
nests of gypsum crystals; few medium 
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segregations of lime; strong efferves- 
cence; moderately alkaline. 

The solum is 15 to 30 inches thick. Depth to segre- 
gations of salts and to free carbonates is 5 to 15 inches. 
Some profiles have an Al horizon that is 2 inches 
thick or less. The A2 horizon is gray to light brownish 
gray and is 1 to 4 inches thick. The B2t horizon is dark 
gray to grayish brown in hue of 10YR or 2.5Y. It is 
silty clay, clay, or clay loam and is 6 to 11 inches thick. 
The B83 horizon is gray to light olive gray in hue of 
2.5¥ or 5Y and is silty clay, clay, silty clay loam, or 
clay loam. The C horizon has hue of 5Y to 2.5Y. In 
places it is stratified below a depth of 40 inches with 
thin layers of coarser material. Some profiles have a 
buried A horizon in the lower part of the C horizon. 

Durrstein soils are near Dudley and Tetonka soils 
and are similar to James soils. They have a thinner 
A horizon than all of these soils, they are more poorly 
drained than the Dudley soils, and they contain more 
sodium than the James and Tetonka soils. 

Du—Durrstein silt loam. This soil is nearly level and 
is along upland drainageways. Most of the areas are 
long and narrow and range from 5 to 80 acres in size. 
Slopes are 0 to 2 percent. The surface generally is un- 
even because of low mounds that rise a few inches 
above the intervening low areas. These low areas 
range from 3 to 10 feet in diameter. 

Included with this soil in mapping are small areas 
of Tetonka and Worthing soils in closed depressions 
that are less than 2 acres in size. Also included in 
some of the low areas is a saline soil that has salt ac- 
cumulations at or above a depth of 5 inches. 

Runoff is slow, and water ponds in the low areas. 
This soil is subject to flooding for brief periods, and it 
has a seasonal high water table. It also has a claypan 
that restricts root growth and absorbs water slowly, 
and it has a high salt content. This soil is not suited to 
cultivation because of wetness, high salt content, and 
poor tilth. 

Most areas remain in native grassland and are used 
for pasture. Capability unit VIw-3, pasture group J, 
windbreak group 10. 


Egan Series 


The Egan series consists of deep, well drained, 
gently sloping and moderately sloping soils on uplands. 
These soils formed in silty glacial drift and the under- 
lying glacial till. The native vegetation consisted of a 
mixture of tall, mid, and short grasses. 

In a representative profile the surface layer is dark 
grayish brown silt loam about 8 inches thick. The 
subsoil, about 15 inches thick, is silty clay loam that is 
brown in the upper part, yellowish brown in the middle 
part, and light yellowish brown in the lower part. The 
lower part is calcareous and has spots of soft lime that 
extend into the underlying material. The underlying 
material, to a depth of 33 inches, is light yellowish 
brown calcareous silty clay loam. Below this it is light 
brownish gray and light yellowish brown, calcareous 
clay loam. 

Egan soils have medium to high fertility and mod- 
erate to high organic-matter content. Permeability is 
moderate in the subsoil and moderately slow or slow 


in the underlying material. The available water ca- 
pacity is high. 
Most areas are cultivated, but a few remain in na- 
tive grassland and are used for hay and for grazing. 
Representative profile of Egan silt loam, in an area 
of Egan and Wentworth silt loams, 2 to 6 percent 
slopes, in cultivation, 1,925 feet south and 250 feet 
ee the northwest corner of sec. 1, T. 97 N., R. 
Ap-—0 to 8 inches; dark grayish brown (10YR 
4/2) silt loam, very dark brown (10YR 
2/2) moist; weak medium subangular 
blocky structure; slightly hard, very fri- 
able, slightly sticky and slightly plastic; 
slightly acid; abrupt smooth boundary. 
B21—8 to 138 inches; brown (10YR 5/3) silty clay 
loam, dark brown (10YR 38/3) moist; 
weak medium prismatic structure part- 
ing to weak medium subangular blocky; 
hard, friable, slightly sticky and slightly 
plastic; coatings of dark grayish brown 
(10YR 4/2) on faces of peds; slightly 
acid; clear wavy boundary. 
B22—138 to 19 inches; yellowish brown (10YR 
5/4) silty clay loam, dark brown (10YR 
4/3) moist; weak coarse prismatic struc- 
ture parting to moderate coarse and me- 
dium subangular blocky; hard, friable, 
slightly sticky and slightly plastic; coat- 
ings of dark grayish brown (10YR 4/2) 
on faces of peds; slightly acid; clear 
wavy boundary. 
B3ca—19 to 23 inches; light yellowish brown 
(2.5Y¥ 6/8) silty clay loam, olive brown 
(2.5Y 4/3) moist; weak medium pris- 
matic structure parting to moderate me- 
dium subangular blocky; hard, friable, 
slightly sticky and slightly plastic; com- 
mon fine and medium concretions of 
lime; strong effervescence; mildly alka- 
line; gradual wavy boundary. 
Clea—23 to 83 inches; light yellowish brown 
(2.5Y 6/8) silty clay loam, olive brown 
(2.5Y 4/4) moist; weak coarse pris- 
matic structure parting to weak coarse 
and medium subangular blocky; hard, 
friable, slightly sticky and slightly plas- 
tic; many medium concretions and segre- 
gations of lime; strong effervescence; 
mildly alkaline; clear wavy boundary. 
TIC2—33 to 50 inches; light brownish gray (2.5Y 
6/2) clay loam, grayish brown (2.5Y 
5/2) moist; many coarse prominent 
mottles of yellowish brown (10YR 5/6) 
and strong brown (7.5YR 5/6) moist; 
weak coarse subangular blocky struc- 
ture; hard, friable, slightly sticky and 
slightly plastic; few medium concretions 
and fine threads of lime; strong effer- 
vescence; mildly alkaline; gradual 
smooth boundary. 
IIC8—50 to 60 inches; light yellowish brown 
(2.5Y¥ 6/3) clay loam, olive brown (2.5Y 
4/3) moist; many medium prominent 
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mottles of gray (5Y 6/1) and strong 
brown (7.5YR 5/6) moist; weak coarse 
subangular blocky structure; few fine 
dark concretions of iron and manganese 
oxides ; few medium and fine concretions 
and segregations of lime; strong effer- 
vescence; mildly alkaline. 

The solum is 21 to 40 inches thick. The silty ma- 
terial in which the soil formed is typically about 30 
inches thick, but it ranges from .20 to 40 inches thick. 
Depth to free carbonates is 16 to 30 inches. Reaction 
is slightly acid or neutral in the A and B2 horizons 
and mildly alkaline to strongly alkaline in the B3 and 
C horizons. The A horizon is dark gray or dark gray- 
ish brown and in places is silty clay loam. It is 5 to 10 
inches thick. The B2 horizon is dark grayish brown to 
light olive brown in hue of 10YR or 2.5Y and is 11 to 
20 inches thick. The B3 horizon is grayish brown 
to light yellowish brown in hue of 10YR or 2.5Y and 
in places is clay loam or loam. The C horizon is grayish 
brown to pale yellow and has mottles that are relict 
from the underlying glacial till. 

Egan soils are near Betts, Clarno, Ethan, and Went- 
worth soils. They are deeper to lime and have more 
silt than the Betts and Ethan soils, have more silt in 
the A and B horizons than the Clarno soils, and are 
shallower to clay loam or loam glacial till than the 
Wentworth soils. 

EaC—Egan gilt loam, 6 to 9 percent slopes. This is a 
moderately sloping soil on ridges and knolls on up- 
lands in Hutchinson County. Areas range from 5 to 60 
acres in size. Slopes are smooth and moderately long. 
In a few places the surface layer is silty clay loam, 
and in places the lower part of the underlying ma- 
terial has more silt than is typical of the series. 

Included with this soil in mapping are small areas 
of Clarno, Ethan, Tetonka, and Whitewood soils. The 
Clarno and Ethan soils are on the top and upper side 
slopes of some of the ridges. In some cultivated areas 
they are moderately eroded. The Tetonka soils are in 
small closed depressions, some of which are shown on 
the maps by the symbol for a wet spot. Whitewood 
soils are in swales and along drainageways. 

Runoff is medium. The hazard of erosion is severe. 
Controlling erosion is the main concern of manage- 
ment. 

Most areas are cultivated. This soil is well suited to 
all crops commonly grown in the survey area. Capabil- 
ity unit IIIe-2, pasture group F, windbreak group 8. 

EbC2—Egan-Betts complex, 3 to 9 percent slopes, 
eroded. The soils in this complex are mainly on the 
upper side slopes of ridges and knolls on uplands in 
Hutchinson County. Areas are irregular in shape and 
range from 5 to 40 acres in size. Slopes are short and 
convex. This complex consists of about 60 percent 
Egan soil, 25 percent Betts soil, and 15 percent other 
soils. The Egan soil is on the sides of ridges and knolls, 
and the Betts soil is on the crests of ridges and knolls. 
These soils are moderately to severely eroded. The 
Egan soil has a surface layer of silt loam or silty clay 
loam. It has a profile similar to the one described as 
representative of the series, but the surface layer and 
subsoil are thinner. The Betts soi] has a profile in 
which the loam surface layer is lighter colored than 
the one described as representative of the Betts series 


because it is eroded and the subsoil has been mixed 
with the surface layer by plowing. 

Included with these soils in mapping are small areas 
of Clarno and Ethan soils. They are in the higher part 
of the landscape near the Betts soil. 

Runoff is medium to rapid. Erosion has lowered the 
fertility level, and the hazard of further erosion is 
very severe. Controlling erosion and improving fer- 
tility are the main concerns of management. 

All areas are cultivated. The Egan soil is moderately 
well suited to all crops grown in the survey area, but 
the Betts soil is poorly suited to crops. Egan soil is in 
capability unit [Ve-1, pasture group F, windbreak 
group 3; Betts soil is in capability unit VIe-3, pasture 
group G, windbreak group 10. 

EgB—Egan and Wentworth silt loams, 2 to 6 percent 
slopes. These are gently sloping soils on uplands in 
Hutchinson County, Areas are irregular in shape and 
range from 10 to 175 acres in size. Slopes are long, 
smooth, and slightly convex. Some areas are mostly 
Egan soil, but most areas include both soils in different 
proportions. The Egan soil is generally on the upper 
part of slight rises, and the Wentworth soil is in the 
lower part of the landscape. Both soils have the profile 
described as representative of their series. 

Included with these soils in mapping are small areas 
of Clarno, Ethan, Tetonka, and Whitewood soils. The 
Clarno and Ethan soils are on some of the slight rises, 
and in places they are moderately eroded. The Tetonka 
soils are in small closed depressions, some of which 
are shown on the maps by the symbol for a wet spot. 
The Whitewood soils are in swales and along drainage- 
ways. Also included in a few areas is a silt loam that 
is underlain by loamy sand at a depth of 30 to 40 
inches. 

Runoff is medium. The hazard of erosion is mod- 
erate. Controlling erosion is the main concern of man- 
agement. 

Most areas are cultivated, These soils are well suited 
to all crops commonly grown in the survey area. 
Capability unit Ile-8, pasture group F, windbreak 


group 3. 


Enet Series 


The Enet series consists of well drained, nearly 
level, loamy soils on uplands and terraces. They are 
moderately deep over gravelly sand. These soils formed 
in glacial melt-water deposits. The native vegetation 
consisted of a mixture of tall, mid, and short grasses. 

In a representative profile the surface layer is very 
dark gray loam about 9 inches thick. The subsoil, 
about 19 inches thick, is very dark grayish brown and 
very dark gray loam to a depth of 24 inches and is 
dark grayish brown sandy loam in the lower 4 inches. 
Light yellowish brown and light brownish gray, cal- 
careous gravelly sand is below a depth of 28 inches. 

Enet soils have medium fertility and moderate to 
high organic-matter content. Permeability is moderate 
in the subsoil and rapid in the underlying gravelly 
sand. The available water capacity is moderate. 

Most areas are cultivated, but a few remain in na- 
tive grassland and are used for hay and for grazing. 

Representative profile of Enet loam, 0 to 2 percent 
slopes, in cultivation, 2,105 feet south and 340 feet 
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west of the northeast corner of sec. 25, T. 103 N., 
R. 58 W. 

Ap—0O to 9 inches; very dark gray (10YR 3/1) 
loam, black (10YR 2/1) moist; weak 
coarse subangular blocky structure part- 
ing to weak fine granular; slightly hard, 
very friable; slightly acid; abrupt 
smooth boundary. 

B21—9 to 17 inches; very dark grayish brown 
(10YR 3/2) loam, black (10YR 2/1) 
moist; weak coarse prismatic structure 
parting to weak coarse subangular 
blocky; slightly hard, very friable, 
slightly sticky; neutral; clear wavy 
boundary. 

B22—17 to 24 inches; very dark gray (10YR 3/1) 
loam, black (10YR 2/1) moist; weak 
coarse prismatic structure parting to 
weak coarse subangular blocky; slightly 
hard, very friable, slightly sticky; neu- 
tral; clear wavy boundary. 

B8—24 to 28 inches; dark grayish brown (10YR 
4/2) sandy loam, very dark brown 
(10YR 2/2) moist; weak coarse and me- 
dium subangular blocky structure; 
slightly hard, very friable; mildly alka- 
line; clear wavy boundary. 

IIClea—28 to 34 inches; light yellowish brown 
(2.5Y 6/3) gravelly sand, olive brown 
(2.5Y 4/3) moist; single grained; loose; 
gravel coated with lime; strong effer- 
vescence; mildly alkaline; gradual wavy 
boundary. 

TIC2ca—34 to 41 inches; light brownish gray 
(2.5Y 6/2) gravelly sand, dark grayish 
brown (2.5Y 4/2) moist; single grained; 
loose; gravel coated with lime; strong 
effervescence; moderately alkaline; grad- 
ual wavy boundary. 

IIC3—41 to 60 inches; light yellowish brown 
(2.5Y 6/3) gravelly sand, light olive 
brown (2.5Y 5/3) moist; few medium 
distinct mottles of olive yellow (2.5Y 
6/6) moist; single grained; loose; strong 
effervescence; mildly alkaline. 

The thickness of the solum, depth to free carbonates, 
and depth to gravelly sand are 20 to 40 inches. The A 
horizon is very dark gray to dark grayish brown and 
in places is silt loam. It is slightly acid or neutral and 
is 6 to 9 inches thick. The B2 horizon is very dark gray 
to grayish brown and commonly is loam, but in places 
it is light clay loam or sandy clay loam. Some profiles 
lack a B3 horizon, but some have a thin C1 horizon 
above the IIC horizon. The B38 and C1 horizons, where 
present, are sandy loam to loam. The IIC horizon is 
gravelly sand or gravelly loamy sand and in places 
contains fine fragments of siltstone and shale. 

Enet soils are near Delmont, Dimo, Henkin, and 
Storla soils. They are deeper over gravelly sand than 
the Delmont soils and are better drained than the 
Dimo soils. Enet soils contain more clay and less sand 
in the B horizon than the Henkin soils, and they are 
better drained and less calcareous than the Storla soils. 

EnA—FEnet loam, 0 to 2 percent slopes. This nearly 
level soil is on uplands in Hanson County. Areas are 


irregular in shape and range from 5 to 60 acres in 
size. Slopes are slightly convex to slightly concave. In 
a few places the subsoil contains more sand than is 
typical of the series. 

Included with this soil in mapping are small areas 
of Delmont, Dimo, Henkin, and Storla soils. The Del- 
mont and Henkin soils are on some of the slight rises. 
The Dimo soils are in shallow swales or along poorly 
defined drainageways. The Storla soils are on the 
edges of the swales. 

Runoff is slow. There is little or no hazard of 
erosion. This soil is somewhat droughty because of the 
underlying gravelly sand, and crops are affected dur- 
ing dry periods. Conserving moisture is the main con- 
cern of management. 

Most areas are cultivated. This soil is moderately 
well suited to all crops grown in the survey area. 
Early-maturing crops, such as small grain, drought- 
resistant row crops, alfalfa, and tame grasses, are 
better suited than corn. Generally this soil is a good 
source of gravel for construction use. Capability unit 
IIs—8, pasture group D, windbreak group 6. 


Ethan Series 


The Ethan series consists of deep, well drained, 
undulating to steep, loamy soils on uplands. These 
soils formed in glacial till. The native vegetation con- 
sisted of a mixture of tall, mid, and short grasses. 

In a representative profile the surface layer is dark 
grayish brown loam about 9 inches thick. A transition 
layer of light brownish gray loam about 11 inches thick 
is below the surface layer. The underlying material 
is light yellowish brown loam. The soil material is 
caleareous throughout. 

Ethan soils have medium to low fertility and mod- 
erately low organic-matter content. Permeability is 
moderately slow below a depth of 28 inches. The avail- 
able water capacity is high. 

The rolling to steep Ethan soils are mostly in 
native grassland and are used for grazing. Most areas 
of the undulating to gently rolling Ethan soils are 
cultivated. 

Representative profile of Ethan loam, in an area of 
Ethan-Betts loams, 6 to 9 percent slopes, eroded, in 
cultivation, 2,300 feet south and 210 feet west of the 
northeast corner of sec. 11, T. 98 N., R. 56 W. 

Ap—0 to 9 inches; dark grayish brown (10YR 
4/2) loam, very dark brown (10YR 2/2) 
moist; weak coarse subangular blocky 
structure parting to weak fine granular; 
slightly hard, friable; slight efferves- 
cence; mildly alkaline; abrupt wavy 
boundary. 

ACca—9 to 20 inches; light brownish gray (2.5Y 
6/2) loam, grayish brown (2.5Y 5/2) 
moist; weak medium prismatic structure 
parting to weak medium and coarse sub- 
angular blocky; hard, friable; many me- 
dium and coarse segregations of lime; 
strong effervescence; mildly alkaline; 
gradual wavy boundary. 

Clea—20 to 28 inches; light yellowish brown 
(2.5Y 6/3) loam, olive brown (2.5Y 
4/3) moist; few fine distinct mottles of 
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brown (7.5Y¥YR 5/4) and olive yellow 
(2.5Y 6/6); massive; hard, friable; 
many fine streaks and many medium and 
coarse segregations of lime; strong 
effervescence; mildly alkaline; diffuse 
boundary. 

C2—28 to 60 inches; light yellowish brown (2.5Y 
6/4) loam, olive brown (2.5Y 4/4) 
moist; common fine distinct mottles of 
brown (7.5YR 4/4) and olive yellow 
(2.5Y 6/6); massive; hard, friable, 
slightly sticky; common medium segre- 
gations of lime; strong effervescence; 
mildly alkaline. 

The solum is 20 to 30 inches thick, In native grass- 
land the depth to free carbonates ranges from 4 to 9 
inches, but in most cultivated areas the surface layer is 
calcareous. All horizons are loam or light clay loam. 
The A horizon is dark gray to grayish brown and is 
slightly acid to mildly alkaline. It is 5 to 9 inches thick. 
Some profiles have a thin B2 horizon that is dark 
grayish brown to light olive brown in hue of 10YR or 
2.5Y. Where present, the B2 horizon is 3 to 5 inches 
thick. The B38 and AC horizons are grayish brown to 
light yellowish brown and are mildly alkaline or mod- 
erately alkaline. The C horizon is light brownish gray 
to pale yellow. Mottles in the C horizon are relict from 
the glacial till. 

Ethan soils are mapped with Betts, Clarno, and 
Homme soils. They have a thicker A horizon than 
Betts soils and are calcareous closer to the surface 
than Clarno and Homme soils. k 

EtB—Ethan-Betts loams, 3 to 6 percent slopes. These 
soils are on uplands in Hutchinson County. Areas are 
long and narrow and range from 5 to 35 acres in size. 
Slopes are short and convex. The mapped areas are 
about 55 percent Ethan soil, 25 percent Betts soil, 
and 20 percent other soils. The Ethan soil is on the 
sides of ridges and knolls and on the tops of some of 
the wider ridges. The Betts soil is on the upper side 
slopes and tops of ridges and knolls and is moderately 
eroded in places. The Betts soil has a lighter colored 
surface layer than the soil described as representative 
of the Betts series because of the erosion and mixing 
of soil layers by plowing. 

Included with these soils in mapping are small areas 
of Bonilla, Clarno, Davison, Hand, and Prosper soils. 
Bonilla and Prosper soils are in swales. Clarno and 
Hand soils are on the lower side slopes of some ridges 
and knolls. Davison soils are on the edge of some 
swales. 

Runoff is medium, and the hazard of erosion is 
severe. Controlling erosion and improving fertility are 
the main concerns of management. 

Almost all areas are cultivated. These soils are mod- 
erately well suited to crops commonly grown in the 
survey area. Capability unit IIIe—-6, pasture group G, 
windbreak group 8. , 

EtC2—Ethan-Betts Joams, 6 to 9 percent slopes, 
eroded. These are gently rolling soils on uplands in 
Hutchinson County. Areas are long and narrow and 
range from 5 to 25 acres in size. Slopes are short and 
convex. The areas are about 50 percent Ethan soil, 
80 percent Betts soil, and 20 percent other soils. The 
Ethan soil is on the sides of ridges and Knolls, and the 


Betts soil is on the upper side slopes and tops of ridges 
and knolls, These soils are moderately to severely 
eroded. The Ethan soil has the profile described as 
representative of the series, but in places the surface 
layer is thinner. The Betts soil has a surface layer that 
is light brownish gray because it is eroded and because 
the layers are mixed by plowing. 

Included with these soils in mapping are small areas 
of Clarno, Hand, Prosper, and Tetonka soils. Clarno 
and Hand soils are on the lower side slopes of ridges 
and knolls. Prosper soils are in swales. Tetonka soils 
are in small closed depressions, some of which are 
shown on the maps by the symbol for a wet spot. 

Runoff is medium to rapid, and the hazard of erosion 
is very severe. The fertility of these soils has been 
lowered by erosion. Controlling erosion and improving 
fertility are the main concerns of management. 

All areas are cultivated or have been cultivated. 
These soils are poorly suited to crops because of low 
fertility and the very severe hazard of erosion, Ca- 
pability unit VIe-3, pasture group G, windbreak 
group 10, 

EtD—Ethan-Betts loams, 9 to 15 percent slopes. 
These soils are on uplands in areas that range from 
10 to 50 acres. They are on the sides of entrenched 
drainageways and on ridges and hills of glacial end 
moraines. Slopes are short and convex. The mapped 
areas are about 45 percent Ethan soil, 30 percent Betts 
soil, and 25 percent other soils. Glacial stones and 
boulders are on some ridges and hills in areas that 
range from 1 to 5 acres in size. The Ethan soil is on 
the middle part of the landscape. The Betts soil is on 
the upper side slopes and tops of ridges and hills. In 
areas of native grassland the Ethan soil has a non- 
calcareous surface layer. In cultivated areas the Betts 
soil is moderately to severely eroded and has a lighter 
colored surface Jayer than is typical of the series. 

Included with these soils in mapping are small areas 
of Chaska, Clarno, Davis, and Prosper soils. Chaska 
soils are on narrow bottoms of entrenched drainage- 
ways. Clarno soils are on the lower side slopes of 
ridges and hills. Davis soils are on foot slopes, and 
Prosper soils are in swales. 

Runoff is medium to rapid, and the hazard of erosion 
is very severe. Controlling erosion is the main concern 
of management. 

Most areas remain in native grassland and are used 
for pasture. Capability unit VIe-8, pasture group G, 
windbreak group 10. 

EuB—Ethan-Clarno loams, 2 to 6 percent slopes. 
These soils are on slight rises that are separated by 
narrow swales and small closed depressions on uplands 
in Hanson County. Areas are irregular in shape and 
range from 5 to 35 acres in size. Slopes are short and 
convex. Mapped areas are about 40 percent Ethan 
soil, 40 percent Clarno soil, and 20 percent other soils. 
The Ethan soil is on the upper part of rises and is 
moderately eroded in places. The Clarno soil is on the 
lower part of rises and has a thinner subsoil than the 
soil described-as representative of the Clarno series. 

Included with these soils in mapping are small areas 
of Bonilla, Crossplain, Davison, Prosper, and Tetonka 
soils. Bonilla, Crossplain, and Prosper soils are in 
swales. Davison soils are on the edge of swales. 
Tetonka soils are in closed depressions, some of which 
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are shown on the soil map by the symbol for a wet 
spot. 

Runoff is medium, and the hazard of erosion is mod- 
erate to severe, Eroded areas of the Ethan soil are low 
in fertility. Controlling erosion and improving fer- 
tility are the main concerns of management. 

Most areas are used as cropland. These soils are mod- 
erately well suited to well suited to most crops grown 
in the survey area. Ethan soil is in capability unit 
IlIe-6, pasture group G, windbreak group 8; Clarno 
soil is in capability unit Ile-2, pasture group F, wind- 
break group 3. 

EuC—Ethan-Clarno loams, 6 to 9 percent slopes. 
These are gently rolling soils on uplands in Hanson 
County. They are on ridges and knolls that are sep- 
arated by swales and small closed depressions. Slopes 
are short and convex, Areas are long and narrow and 
range from 5 to 85 acres. Mapped areas are about 45 
percent Ethan soil, 40 percent Clarno soil, and 15 per- 
cent other soils. 

The Ethan soil is in the higher areas of the land- 
scape and is moderately eroded in places. The Clarno 
soil has a thinner subsoil than the soil described as 
representative of the Clarno series. 

Included with these soils in mapping are small areas 
of Betts, Bonilla, Crossplain, Prosper, and Tetonka 
soils, Betts soils are on the tops of some narrow ridges 
and commonly are moderately to severely eroded. 
Bonilla, Crossplain, and Prosper soils are in swales. 
Tetonka soils are in closed depressions, some of which 
are shown on the maps by the symbol for a wet spot. 

Runoff is medium. The hazard of erosion is severe, 
and eroded areas have low fertility. Controlling erosion 
and improving fertility are the main concerns of man- 
agement. 

Most areas are cultivated. These soils are moderately 
well suited to most crops; they are better suited to 
close-sown small grain crops than to row crops be- 
cause of the hazard of erosion. Ethan soil is in capabil- 
ity unit IVe-2, pasture group G, windbreak group 8; 
Clarno soil is in capability unit IIJe-1, pasture group 
F, windbreak group 3. 

EwC—Ethan-Homme complex, 6 to 9 percent slopes. 
This complex consists of gently rolling soils on uplands 
in Hutchinson County. These soils are on ridges and 
knolls that are separated by swales and small closed 
depressions in places. Areas are long and narrow and 
range from 5 to 85 acres in size. Mapped areas are 
about 50 percent Ethan soil, 30 percent Homme soil, 
and 20 percent other soils. 

The Ethan soil has a surface layer of loam and is 
on the higher part of the landscape where slopes are 
short and convex. The Homme soil has a surface layer 
of silty clay loam and is on the lower side slopes of 
ridges and knolls. The surface layer and subsoil of the 
Homme soil are thinner than is typical of the Homme 
series. 

Included with these soils in mapping are small areas 
of Betts, Clarno, Onita, and Tetonka soils. Betts soils 
are on the tops of some ridges and knolls and com- 
monly are moderately eroded. Clarno soils are on the 
middle part of the landscape below the Ethan soil; and 
Onita soils are in swales. Tetonka soils are in closed 
depressions, some of which are shown on the map by 
the symbol for a wet spot. 


Runoff is medium, and the hazard of erosion is 
severe. Improving the level of fertility in the Ethan 
soil and controlling erosion are the main concerns of 
management. 

Most areas are cultivated. The soils are better suited 
to small grain, alfalfa, and tame grasses than to row 
crops because of the hazard of erosion. Ethan soil is in 
capability unit [Ve-2, pasture group G, windbreak 
group 8; Homme soil is in capability unit IIIe—2, pas- 
ture group F, windbreak group 8. 


Fedora Series 


The Fedora series consists of deep, poorly drained, 
nearly level, calcareous, loamy soils on uplands. These 
soils formed in glacial melt-water deposits. The native 
vegetation consisted mainly of tall and mid grasses. 

In a representative profile the surface layer is dark 
gray fine sandy loam about 9 inches thick. Below the 
surface layer is a transition layer of dark gray fine 
sandy loam about 4 inches thick. The underlying ma- 
terial, to a depth of 33 inches, is light gray and dark 
gray fine sandy loam. To a depth of 56 inches, it is 
light gray and pale yellow silt loam. Pale olive sandy 
loam is at a depth of 56 inches. All layers are cal- 
careous. 

Fedora soils have medium fertility and moderate 
organic-matter content. Permeability is moderately 
rapid, and the available water capacity is moderate or 
high. Early in the growing season the seasonal high 
water table is at a depth of 1 to 4 feet. 

Most areas are cultivated, but a few remain in na- 
tive grassland and are used for hay and for grazing. 

Representative profile of Fedora fine sandy loam, in 
an area of Fedora soils, in cultivation, 1,103 feet west 
and 743 feet south of the northeast corner of sec. 25, 
T. 99 N., R. 59 W. 

Ap—0 to 9 inches; dark gray (10YR 4/1) fine 
sandy loam, black (10YR 2/1) moist; 
few fine faint mottles of light olive 
brown (2.5Y 5/6) moist; weak coarse 
subangular blocky structure; slightly 
hard, very friable; strong effervescence; 
moderately alkaline; abrupt wavy bound- 


ary. 

AC—9 to 18 inches; dark gray (10YR 4/1) fine 
sandy loam, very dark gray (10YR 3/1) 
moist; common medium distinct -mottles 
of dark gray (5Y 4/1) and few fine dis- 
tinct mottles of light olive brown (2.5Y 
5/6) moist; weak coarse prismatic struc- 
ture parting to weak coarse subangular 
blocky; slightly hard, very friable; few 
fine dark segregations of iron and man- 
ganese oxides; strong effervescence; 
moderately alkaline; clear irregular 
boundary. 

Clgca—13 to 21 inches; light gray (5Y 7/1) and 
dark gray (5Y 4/1) fine sandy loam, 
gray (5Y 5/1) moist; common fine dis- 
tinct mottles of pale olive (5Y 6/4) and 
few fine distinct mottles of light olive 
brown (2.5Y 5/6) moist; weak coarse 
prismatic structure parting to weak 
coarse subangular blocky; slightly hard, 
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very friable; many fine segregations of 
lime; violent effervescence; moderately 
alkaline; abrupt wavy boundary. 

C2g—21 to 33 inches; light gray (5Y 7/2) fine 
sandy loam, olive gray (5Y 5/2) moist; 
many coarse prominent mottles of light 
olive brown (2.5Y 5/6) and few fine dis- 
tinct mottles of brown (7.5Y 5/4) moist; 
weak coarse subangular blocky struc- 
ture; slightly hard, very friable; many 
coarse dark segregations of iron and 
manganese oxides; few fine segregations 
of lime; strong effervescence; moderately 
alkaline; clear wavy boundary. 

C3g—33 to 48 inches; light gray (5Y 7/2) silt 
loam, gray (5Y 5/1) moist; many coarse 
prominent mottles of light olive brown 
(2.5Y 5/6) and common fine distinct 
mottles of brown (7.5Y 5/4) moist; 
massive; slightly hard, very friable, 
slightly sticky; common medium dark 
segregations of iron and manganese ox- 
ides; few fine: segregations of lime; 
strong effervescence; moderately alka~- 
line; clear smooth boundary. 

C4g—48 to 56 inches; light gray (5Y 7/1) and 
pale yellow (5Y 7/3) silt loam, gray (5Y 
5/1, 6/1) moist; many coarse prominent 
mottles of light olive brown (2.5Y 5/6) 
and brown (7.5YR 5/4) moist; massive; 
slightly hard, friable, slightly sticky and 
slightly plastic; common fine and me- 
dium dark segregations of iron and man- 
ganese oxides; few fine segregations of 
lime; strong effervescence; mildly alka- 
line; clear wavy boundary. 

C5g—56 to 60 inches; pale olive (SY 6/4) sandy 
loam, olive brown (2.5Y 4/4) moist; 
many coarse distinct mottles of light 
olive brown (2.5Y 5/6) and few fine 
distinct mottles of brown (7.5YR 5/4) 
moist; massive; soft, very friable; few 
fine dark segregations of iron and man- 
ganese oxides; strong effervescence; 
mildly alkaline. 

The solum is 6 to 16 inches thick. Free carbonates 
are within 6 inches of the surface. Reaction is mildly 
alkaline or moderately alkaline in the A horizon and 
moderately alkaline or strongly alkaline in the AC 
horizon and upper part of the C horizon. The A horizon 
is very dark gray or dark gray in hue of 10YR to 5Y 
or neutral. It ranges from sandy loam to very fine 
sandy loam and is 6 to 10 inches thick. Some profiles 
lack an AC horizon, but where present it is dark gray 
to light olive gray in hue of 10YR to 5Y. It ranges 
from loamy sand to fine sandy loam. The Cl horizon 
has a calcium carbonate equivalent of 15 to 40 percent. 
The C horizon is gray or light gray and commonly is 
stratified with finer or coarser material, but the tex- 
ture generally is fine sandy loam or sandy loam to a 
depth of 40 inches. Some profiles have a IIC horizon 
of gravelly sand below a depth of 40 inches. 

Fedora soils are near the Henkin soils and are simi- 
lar to Davison and Harps soils. They contain more 
sand than the Davison and Harps soils and are more 


poorly drained than the Davison and Henkin soils. 
Fedora soils are also more calcareous than the Henkin 
soils. 

Fa—Fedora soils. These soils are in low areas on 
uplands in Hutchinson County. Slopes are 0 to 3 per- 
cent. The soils are mostly nearly level, but they are 
gently undulating on the very slight rises between 
poorly defined drainageways. The surface layer is fine 
sandy loam in some mapped areas, and in other areas 
i is sandy loam, very fine sandy loam, loam, or silt 
oam. 

Included with these soils in mapping are small areas 
of Henkin soils on some of the well drained, higher 
rises. Also included, in some low areas along drainage- 
ways, is a poorly drained loamy sand that lacks lime 
in the upper 15 inches. 

Runoff is slow. Fieldwork commonly is delayed in 
the spring because of wetness caused by a seasonal 
high water table. The high lime content in these soils 
affects crop growth and causes the soils to blow easily. 
Controlling wetness, improving fertility, and control- 
ling soil blowing are concerns of management. 

Most areas are cultivated, but a few remain in na- 
tive grassland and are used for hay and pasture. 
Capability unit IIIw-4, pasture group A, windbreak 
group 2. 


Hand Series 


The Hand series consists of deep, well drained, 
nearly level to gently rolling, loamy soils on uplands. 
These soils formed in stratified glacial melt-water de- 
posits. The native vegetation consisted of a mixture of 
tall, mid, and short grasses. 

In a representative profile the surface layer is dark 
grayish brown loam about 9 inches thick (fig. 8). The 


‘subsoil, about 22 inches thick, is loam. It is grayish 


brown in the upper part and light gray in the lower 
part. The lower part of the subsoil is calcareous and 
has spots of soft lime. The underlying material is light 
yellowish brown and light gray, calcareous silt loam 
and loam. 

Hand soils have medium fertility and moderate 
organic-matter content. Permeability is moderate, and 
the available water capacity is high. 

Most areas are used for crops, but a few remain in 
native grassland and are used for grazing and for hay. 

Representative profile of Hand loam, 0 to 3 percent 
slopes, in cultivation, 1,283 feet south and 450 feet 
ee the northwest corner of sec. 18, T. 100 N., R. 
58 W. 

Ap—0 to 9 inches; dark grayish brown (10YR 
4/2) loam, very dark brown (10YR 2/2) 
moist; weak medium subangular blocky 
structure parting to weak fine granular; 
slightly hard, very friable; medium acid; 
abrupt smooth boundary. 

B2—9 to 17 inches; grayish brown (10YR 5/2) 
loam, very dark grayish brown (10YR 
3/2) moist; weak coarse prismatic struc- 
ture parting to weak medium subangu- 
lar blocky; slightly hard, friable; 
neutral; abrupt wavy boundary. 

B3lca—17 to 24 inches; light gray (2.5Y 7/2) 
loam, light olive brown (2.5Y 5/3) moist; 
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Figure 8.—Profile of Hand loam, 0 to 3 percent slopes. 


weak coarse prismatic structure parting 
to weak coarse and medium subangular 
blocky; slightly hard, friable; common 
medium masses and fine threads of seg- 
regated lime; strong effervescence; mod- 
erately alkaline; gradual wavy boundary. 


B32ca—24 to 31 inches; light gray (2.5Y 7/2) 


loam, light olive brown (2.5Y 5/38) 
moist; weak coarse and medium pris- 
matic structure parting to weak coarse 
subangular blocky; hard, very friable; 
common medium masses and fine threads 
of segregated lime; strong effervescence; 
moderately alkaline; clear wavy bound- 


ary. 
C1—81 to 40 inches; light yellowish brown (2.5Y 


6/4) silt loam, olive brown (2.5Y 4/4) 
moist; common fine and medium distinct 
mottles of gray (2.5Y 6/1) and olive 
yellow (2.5Y 6/6) moist; massive; 
slightly hard, very friable; strong effer- 
vescence; moderately alkaline; clear 
smooth boundary. 


C2—40 to 52 inches; light yellowish brown (2.5Y 


6/4) and light gray (2.5Y 7/1) silt loam, 


olive brown (2.5Y 4/4) and gray (2.5Y 
5/1) moist; many medium distinct 
mottles of olive yellow (2.5Y 6/6) moist; 
massive; slightly hard, very friable; 
strong effervescence; moderately alka- 
line; clear wavy boundary. 

C38—52 to 60 inches; light yellowish brown (2.5Y 
6/4) and light gray (2.5Y 7/1) loam, 
olive brown (2.5Y 4/4) and gray (2.5Y 
5/1) moist; many medium and fine dis- 
tinct mottles of olive yellow (2.5Y 6/6) 
and yellowish brown (10YR 5/6) moist; 
massive; hard, friable; thin dark coat- 
ings of iron and manganese oxides on 
horizontal cleavage planes; strong effer- 
vescence; mildly alkaline. 

The solum is 20 to 88 inches thick. Depth to free 
carbonates is 12 to 26 inches. The A horizon is dark 
gray or dark grayish brown and is medium acid to 
neutral. It is 6 to 10 inches thick. The B2 horizon is 
dark grayish brown to light olive brown in hue of 
JOYR or 2.5Y and is loam or light clay loam. It is 
slightly acid or neutral and is 6 to 10 inches thick. 
The B38 horizon is light brownish gray to pale yellow. 
In places it is light clay loam or silty clay loam. The C 
horizon is gray to pale yellow in hue of 2.5Y or 5Y. It 
commonly is stratified silt loam, loam, and fine sandy 
loam, but in places it contains layers as coarse as 
loamy sand. 

Hand soils are mapped with the Bonilla and Davison 
soils and are near the Clarno and Ethan soils, When 
moist, they have dark colors nearer to the surface than 
the Bonilla soils. Hand soils are more stratified in 
texture in the C horizon than the Clarno and Ethan 
sls and they are deeper to lime than the Davison 
soils. 

HaA—Hand loam, 0 to 3 percent slopes. This nearly 
level to gently undulating soi] is on uplands. Areas 
are irregular in shape and range from 5 to 100 acres 
in size. Mapped areas consist of very slight rises that 
are broken by shallow swales or poorly defined drain- 
ageways and by small closed depressions. This soil has 
the profile described as representative of the series, 
but in places the Jower part of the subsoil is silt loam. 

Included with this soil in mapping are small areas 
of Bonilla, Davison, Henkin, and Tetonka soils. The 
Bonilla soils are in swales. The Davison and Henkin 
soils are on some of the rises. The Tetonka soils are in 
closed depressions, some of which are shown on the 
maps by the symbol for a wet spot. 

Runoff is slow. The hazard of erosion is slight. This 
soil has few or no limitations to use for crops. Main- 
taining fertility is the main concern of management. 

Most areas are cultivated. This soil is well suited to 
all crops commonly grown in the survey area. Capabil- 
ity unit I-2, pasture group F, windbreak group 38. 

HaB——Hand loam, 3 to 6 percent slopes. This undu- 
lating soil is on uplands. Areas are irregular in shape 
and range from 5 to 75 acres in size. Slopes are short 
and convex. This soil contains more sand and less silt 
in the underlying material than the soil described as 
representative of the series. 

Included with this soil in mapping are small areas 
of Bonilla, Davison, Henkin, and Tetonka soils. The 
Bonilla soils are on foot slopes and in swales. The 
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Davison and Henkin soils are on some of the rises. 
The Tetonka soils are in small closed depressions, some 
of which are shown on the maps by the symbol for a 
wet spot. 

Runoff is medium. The hazard of water erosion is 
moderate. Controlling erosion is the main concern of 
management. 

Most areas are cultivated. This soil is well suited 
to all crops commonly grown in the survey area. 
Capability unit IIe-2, pasture group F, windbreak 
group 3. 

HaC—Hand loam, 6 to 9 percent slopes. This gently 
rolling soil is on upland ridges and levels. Areas range 
from 5 to 60 acres in size. Slopes are short and convex. 
The Hand soil has a thinner surface layer and subsoil 
than the soil described as representative of the series. 

Included with this soil in mapping are small areas 
of Betts, Bonilla, Davison, Ethan, and Henkin soils. 
The Betts and Ethan soils are on foot slopes and in 
swales. The Davison and Henkin soils are on some of 
the rises. 

Runoff is medium, and the hazard of erosion is 
severe. Controlling erosion is the main concern of 
management. 

Most areas are cultivated. These soils are well suited 
to all crops commonly grown in the survey area. 
Capability unit IIIe-1, pasture group F, windbreak 
group 3. 

HbC—Hand-Betts loams, 6 to 9 percent slopes. These 
are gently rolling soils on uplands in Hutchinson 
County. Areas are long and narrow and range from 5 
to 30 acres in size. Slopes are short and convex. 
Mapped areas are about 60 percent Hand soil, 25 per- 
cent Betts soil, and 15 percent other soils. The Hand 
soil is on the sides of ridges and knolls. The Betts soil 
is on the top and upper side slopes of ridges and knolls. 
In places it is moderately eroded. The Hand soil has a 
thinner layer and subsoil than the soil described as 
representative of the series. In cultivated fields the 
Betts soil has a lighter colored surface layer than the 
soil described as representative of the Betts series be- 
cause of erosion and mixing ofthe soil layers by 
plowing. 

Included with these soils in mapping are small areas 
of Bonilla, Ethan, and Henkin soils. The Bonilla soils 
are in ridge saddles and swales and on foot slopes. The 
Ethan soils are on the upper side slopes of some of the 
ridges and knolls. The Henkin soils are intermingled 
with the Hand soil in some areas. 

Runoff is medium. The hazard of erosion is severe. 
Improving the fertility level of the Betts soil and con- 
trolling erosion are the main concerns of management, 

Most areas are cultivated. The Hand soil is well 
suited to all crops commonly grown in the survey area, 
but crop growth is limited on the Betts soil because 
of low fertility. Hand soil is in capability unit [1e-1, 
pasture group F, windbreak group 3; Betts soil is in 
capability unit [Ve-2, pasture group G, windbreak 
group 8. 

HcA—Hand-Bonilla loams, 0 to 3 percent slopes. 
These are nearly level to gently aadulsting soils on 
uplands in Hutchinson County. The areas, which are 
irregular in shape and range from 10 to 120 acres in 
size, consist of many low convex rises interspersed 
with shallow swales and a few closed depressions. They 
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are about 60 percent Hand soil, 25 percent Bonilla 
soil, and 15 percent other soils. The Hand soil is on the 
low rises, and in a few places it has a more silty B 
horizon than the soil described as representative of 
the series, Also, in T. 98 N., R. 56 W., the Hand soil is 
deeper to lime than is typical for the series. The 
Bonilla soil is in shallow swales. 

Included with these soils in mapping are small areas 
of Davison, Henkin, and Tetonka soils. The Davison 
soils are on the edge of the shallow swales and on some 
of the rises. The Henkin soils are on some of the rises. 
The Tetonka soils are in small closed depressions, some 
of which are shown on the maps by the symbol for a 
wet spot. 

Runoff is slow and collects on the Bonilla part of the 
mapped areas. The hazard of erosion is slight. During 
wet years, the Bonilla soil is subject to flooding for 
very brief periods and has a seasonal high water table. 
In most years these soils have few or no limitations 
for crop use. 

Most areas are cultivated. These soils are well suited 
to all crops commonly grown in Hutchinson County. 
Capability unit I-2; Hand soil is in pasture group F, 
windbreak group 3; Bonilla soil is in pasture group 
K, windbreak group 1. 

HdB—Hand-Davison loams, 3 to 6 percent slopes. 
These are undulating soils.on uplands in long and 
narrow areas that range from 5 to 50 acres in size. 
The short slopes are mostly convex, but some are con- 
cave. Mapped areas consist of slight rises broken by 
narrow swales and closed depressions. They are about 
65 percent Hand soil, 25 percent Davison soil, and 10 
percent other soils. The Hand soil is on the rises, and 
in places it has a more silty subsoil than is typical of 
the series. The Davison soil is on the edge of swales 
and rises. In places it is moderately eroded. 

Included with these soils in mapping are small areas 
of Bonilla, Crossplain, Henkin, and Tetonka soils. The 
Bonilla and Crossplain soils are in swales. The Henkin 
soils are intermingled with the Hand soil on some of 
the rises, The Tetonka soils are in small closed depres- 
sions, some of which are shown on the maps by the 
symbol for a wet spot. 

Runoff is medium. The hazard of erosion is moder- 
ate. The high lime content of the Davison soil affects 
crop growth and causes the soil to blow easily. Im- 
proving the fertility of the Davison soil and control- 
ling erosion and soil blowing are the main concerns 
of management. 

Most areas are cultivated. These soils are well suited 
to moderately well suited to all crops grown in the 
survey area. Pasture group F; Hand soil is in capabil- 
ity unit Ile-2, windbreak group 3; Davison soil is in 
capability unit IIe-8, windbreak group 1. 


Harps Series 


The Harps series consists of deep, poorly drained, 
nearly level, calcareous, loamy soils on uplands. These 
soils formed in glacial till. The native vegetation con- 
sisted mainly of tall and mid grasses. 

In a representative profile the surface layer is dark 
gray loam about 10 inches thick. The underlying ma- 
terial is light brownish gray loam to a depth of 26 
inches and light gray loam below that. It contains 
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spots and streaks of soft lime and gypsum. The soil 
material is calcareous throughout. 

Harps soils have medium fertility and moderate 
organic-matter content. Permeability is moderate, and 
the available water capacity is high. These soils have 
a seasonal high water table at a depth of 1 to 3 feet 
early in the growing season, but in dry years it re- 
mains below a depth of 5 feet. 

Most areas are cultivated, but a few remain in na- 
tive grassland and are used for hay and for grazing. 

Harps soils in this survey area are mapped only 
with the Crossplain and Tetonka soils. 

Representative profile of Harps loam in an area of 
Tetonka-Harps complex, in native grass, 1,447 feet 
west and 425 feet south of the northeast corner of sec. 
8, T. 98. N., R. 58 W. 

A1—O to 10 inches; dark gray (10YR 4/1) loam, 
black (10YR 2/1) moist; few fine and 
medium distinct mottles of brownish yel- 
low (10YR 6/6) moist; weak medium 
subangular blocky structure parting to 
weak medium and fine granular; hard, 
friable; slight effervescence; neutral; 
clear irregular boundary. 

Cica—10 to 19 inches; light brownish gray (2.5Y 
6/2) loam, dark grayish brown (2.5Y 
4/2) moist; common medium distinct 
mottles of brownish yellow (10YR 6/6) 
moist; weak coarse subangular blocky 
structure parting to weak medium sub- 
angular blocky; hard, friable, slightly 
sticky; tongues (1 to 2 inches wide) of 
very dark grayish brown (10YR 38/2) 
moist in the upper 3 inches; many me- 
dium segregations of lime; violent effer- 
vescence; mildly alkaline; gradual wavy 
boundary. 

C2ca—19 to 26 inches; light brownish gray (2.5Y 


6/2) loam, dark grayish brown (2.5Y. 


4/2) moist; many medium _ distinct 
mottles of brownish yellow (10YR 6/6) 
moist; weak coarse subangular blocky 
structure; hard, friable, slightly sticky 
and slightly plastic; few fine dark seg- 
regations of iron and manganese oxides; 
common fine nests of gypsum; common 
medium segregations of lime; violent 
effervescence; mildly alkaline; gradual 
wavy boundary. 

C8gcs—26 to 89 inches; light gray (5Y 7/1) loam, 
gray (5Y 6/1) moist; many coarse 
prominent mottles of brownish yellow 
(10YR 6/6) moist; weak coarse sub- 
angular blocky structure; hard, friable, 
slightly sticky; common fine dark seg- 
regations of iron and manganese oxides; 
many coarse nests of gypsum crystals; 
few medium segregations of lime; strong 
effervescence; mildly alkaline; gradual 
wavy boundary. 

C4ges—39 to 60 inches; light gray (5Y 7/1) 
heavy loam, gray (5Y 6/1) moist; many 
coarse prominent mottles of light yellow- 
ish brown (2.5Y 6/6) moist; massive; 
hard, friable, slightly sticky and slightly 


plastic; common fine dark segregations 
of iron and manganese oxides; many 
coarse nests of gypsum crystals; few 
medium segregations of lime; strong ef- 
fervescence; mildly alkaline. 

Free carbonates are at or within 6 inches of the 
surface. Horizons that have a calcium carbonate 
equivalent of 15 percent or more are within 16 inches 
of the surface. All horizons are loam or light clay 
loam. The A horizon is very dark gray to gray and is 
neutral to moderately alkaline. It is 10 to 15 inches 
thick. Some profiles have an AC horizon up to 7 inches 
thick. The C horizon is gray to light gray. Some profiles 
lack nests of gypsum crystals in the C horizon. 

Harps soils are mapped with the Crossplain and 
Tetonka soils and are similar to the Davison and 
Fedora soils. They contain less clay and are calcareous 
at a shallower depth than the Crossplain and Tetonka 
soils. Harps soils are more poorly drained than the 
Davison soils and contain more clay and less sand than 
the Fedora soils. 


Henkin Series 


The Henkin series consists of deep, well drained, 
nearly level to undulating, loamy soils on uplands. 
These soils formed in glacial melt-water deposits. The 
native vegetation consisted of a mixture of tall, mid, 
and short grasses. 

In a representative profile the surface layer is dark 
grayish brown fine sandy loam about 8 inches thick. 
The subsoil, about 26 inches thick, is fine sandy loam. 
It is dark grayish brown in the upper part, dark brown 
and brown in the middle part, and light yellowish 
brown in the lower part. The underlying material is 
calcareous, stratified fine sand and fine sandy loam. 

Henkin soils have medium fertility and moderate 
organic-matter content. Permeability is moderately 
tanid and the available water capacity is moderate or 

igh. 

Most areas are used for crops; a few remain in 
native grassland and are used for grazing and for hay. 

Representative profile of Henkin fine sandy loam, 2 
to 6 percent slopes, in cultivation, 1,514 feet south and 
254 feet east of the northwest corner of sec. 9, T. 102 
N., R. 59 W. 

Ap—0 to 8 inches; dark grayish brown (10YR 
4/2) fine sandy loam, black (10YR 2/1) 
moist; weak coarse subangular blocky 
structure; slightly hard, very friable, 
slightly acid; abrupt smooth boundary. 

B21—8 to 14 inches; dark grayish brown (10YR 
4/2) fine sandy loam, very dark grayish 
brown (10YR 3/2) moist; weak coarse 
prismatic structure parting to weak 
coarse subangular blocky; slightly hard, 
very friable; slightly acid; clear wavy 
boundary. 

B22—14 to 19 inches; dark brown (10YR 4/8) 
fine sandy loam, dark brown (10YR 3/3) 
moist; weak coarse prismatie structure 
parting to weak medium and coarse sub- 
angular blocky; slightly hard, very fri- 
able; neutral; clear wavy boundary. 

B23—19 to 26 inches; brown (10YR 5/3) fine 
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sandy loam, dark grayish brown (10YR 
4/2) moist; weak medium and coarse 
subangular blocky structure; slightly 
hard, very friable; neutral; clear wavy 
boundary. 

B38—26 to 34 inches; light yellowish brown (2.5Y 
6/3) fine sandy loam, olive brown (2.5Y 
4/3) moist; weak coarse subangular 
blocky structure; soft, very friable; neu- 
tral; abrupt wavy boundary. 

C1—34 to 42 inches; light yellowish brown (2.5Y 
6/3) fine sand, olive brown (2.5Y 4/3) 
moist; single grained; loose; slight ef- 
fervescence; moderately alkaline; clear 
irregular boundary. 

C2ca—42 to 52 inches; light yellowish brown 
(2.5Y 6/3) fine sandy loam, olive brown 
(2.5Y 4/3) moist; massive; slightly 
hard, very friable; common medium seg- 
regations of lime; strong effervescence; 
moderately alkaline; clear wavy bound- 


ary. 

C3—52 to 60 inches; light brownish gray (2.5Y 
6/2) fine sand, grayish brown (2.5Y 
5/2) moist; single grained; loose; slight 
effervescence; moderately alkaline. 

The solum is 22 to 44 inches thick. Depth to free 
carbonates is 20 to 50 inches. The A horizon is very 
dark gray to dark grayish brown. In places it is loam. It 
is 6 to 10 inches thick and is slightly acid or neutral. 
The B2 horizon is dark grayish brown to light olive 
brown in hue of 10YR or 2.5Y and is fine sandy loam, 
sandy loam, or light loam. It is 9 to 22 inches thick. The 
B3 and C horizons are grayish brown to pale yellow in 
hue of 10YR or 2.5Y. In places, the B3 horizon is 
caleareous. The C horizon is stratified with textures 
ranging from fine sand to loam. It is neutral to mod- 
erately alkaline, 

Henkin soils contain more sand and less clay in the 
B horizon than the nearby Clarno, Delmont, Enet, and 
Hand soils. They also have a less gravelly C horizon 
than the Delmont and Enet soils. 

HmA—Henkin fine sandy loam, 0 to 2 percent 
slopes. This soil is on uplands in Hanson County. Areas 
are irregular in shape and range from 5 to 45 acres in 
size. Slopes are mostly nearly level, but the very slight 
rises are broken by slightly depressed swales or poorly 
defined drainageways. In a few places the surface 
layer is loam. 

Included with this soil in mapping are small areas 
of Delmont and Hand soils and the Henkin variant. 
The Delmont and Hand soils are on some of the low 
rises. The Henkin variant is on some of the low parts 
of the landscape. 

Runoff is slow. This soil is somewhat droughty and 
is moderately susceptible to soil blowing. Controlling 
soil blowing and conserving moisture are the main 
concerns of management. 

Most areas are cultivated. This soil is moderately 
well suited to most crops grown in the survey area. 
Small grain, sorghum, and tame grasses are better 
suited than corn during periods of drought. Capability 
unit ITIs—1, pasture group H, windbreak group 5. 

HmB—Henkin fine sandy loam, 2 to 6 percent slopes. 
This is an undulating soil on uplands. Areas are ir- 


regular in shape and range from 5 to 120 acres in size. 
Slopes are short and convex. This soil has the profile 
described as representative of the series except that 
in a few places the surface layer is loam. 

Included with this soil in mapping are small areas 
of Fedora and Hand soils. The Fedora soils are in the 
low part of the landscape adjacent to drainageways. 
The Hand soils are on the rises intermingled with the 
Henkin soils. 

Runoff is medium. This soil is somewhat droughty, 
and the hazards of erosion and soil blowing are 
moderate. Controlling erosion and soil blowing and 
conserving moisture are the main concerns of man- 
agement. 

Most areas are cultivated. This soil is moderately 
well suited to most crops grown in the survey area. 
Small grain, sorghum, and tame grasses are better 
suited than corn during periods of drought. Capability 
unit IIIe-7, pasture group H, windbreak group 5. 


Henkin Variant 


The Henkin variant consists of well drained, nearly 
level to undulating soils on upland terraces. These 
soils are moderately deep over gravel and sand. They 
formed in glacial melt-water deposits. The native vege- 
tation consisted of a mixture of tall, mid, and short 
grasses. 

In a representative profile the surface layer is dark 
gray fine sandy loam about 9 inches thick. The subsoil, 
about 17 inches thick, is dark grayish brown sandy 
loam in the upper 14 inches and grayish brown cal- 
careous gravelly loamy sand in the lower 3 inches. The 
underlying material is calcareous gravel and sand. 

The Henkin variant has a medium level of fertility 
and moderate organic-matter content. Permeability is 
moderately rapid in the subsoil and rapid in the un- 
eee gravel and sand. The available water capacity 
is low. 

Many areas are cultivated; some remain in native 
grassland and are used for grazing. 

Representative profile of Henkin variant fine sandy 
loam, 0 to 6 percent slopes, in cultivation, 1,495 feet 
north and 900 feet west of the southeast corner of 
sec. 7, T. 100 N., R. 60 W. 

Ap—0 to 9 inches; dark gray (10YR 4/1) fine 
sandy loam, black (10YR 2/1) moist; 
weak coarse subangular blocky struc- 
ture; slightly hard, very friable; slightly 
acid; abrupt smooth boundary. 

B21—9 to 15 inches; dark grayish brown (10YR 
4/2) sandy loam, very dark brown 
(10YR 2/2) moist; weak medium and 
coarse prismatic structure; soft, very 
friable; slightly acid; clear wavy bound- 


ary. 

B22—15 to 23 inches; dark grayish brown (10YR 
4/2) sandy loam, very dark grayish 
brown (10YR 3/2) moist; weak coarse 
and medium subangular blocky struc- 
ture; soft, very friable; slightly acid; 
clear wavy boundary. 

ITB38—23 to 26 inches; grayish brown (10YR 5/2) 
gravelly loamy sand, dark grayish brown 
(10YR 4/2) moist; weak medium sub- 
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angular blocky structure; soft, loose; 
slight effervescence; neutral; clear wavy 
boundary. 

IIC1—26 to 42 inches; multicolored medium and 
fine gravel mixed with medium and 
coarse sand; single grained; loose; many 
fine fragments of shale; pebbles coated 
with lime; strong effervescence; mildly 
alkaline; gradual irregular boundary. 

IIC2—42 to 60 inches; multicolored gravelly 
coarse sand; single grained; loose; few 
fine fragments of shale; some pebbles 
coated with lime; strong effervescence; 
neutral, 

Depth to sand and gravel and to free carbonates is 
20 to 40 inches. The A horizon is very dark gray to 
dark grayish brown. It commonly is fine sandy loam 
or sandy loam, but in places it is loam. It is slightly 
acid or neutral and is 7 to 10 inches thick. The B2 
horizon is dark grayish brown or grayish brown and 
is sandy loam or fine sandy loam. It is slightly acid or 
neutral and is 18 to 26 inches thick. The B8 horizon is 
gravelly loamy sand or gravelly sandy loam and in 
places is noncalcareous. The C horizon commonly is 
stratified sand and gravel but in places is loamy sand 
or sand, Finer textured material is at a depth of 50 to 
60 inches in places. 

The Henkin variant is near the Delmont and Henkin 
soils and is similar to the Dimo and Enet soils. It is 
deeper to gravelly sand or sand and gravel than the 
Delmont soils, and contains more sand and less clay 
in the B horizon than the Dimo and Enet soils. The 
Henkin variant, when moist, has dark colors to a 
greater depth and has a more gravelly C horizon than 
the Henkin soils. 

HnB—Henkin variant fine sandy loam, 0 to 6 per- 
cent slopes. This is a nearly level to undulating soil on 
upland terraces. Areas range from 5 to 70 acres in 
size. Slopes generally are short and convex. In a few 
places the surface layer is loam. 

Included with this soil in mapping are small areas 
of Delmont and Henkin soils on the higher part of 
convex rises. 

Runoff is slow. The hazard of soil blowing is severe, 
and the soil is droughty. Controlling soil blowing and 
conserving moisture are the main concerns of man- 
agement. 

Many areas are cultivated. This soil is poorly suited 
to deep-rooted crops such as corn and alfalfa. It is 
best suited to spring-sown small grain and tame 
grasses or to native pasture. In places this soil is a 
good source of gravel for construction use. Capability 
unit [Ve-3, pasture group D, windbreak group 6. 


Homme Series 


The Homme series consists of deep, well drained, 
nearly level to moderately sloping, silty soils on up- 
lands. These soils formed in silty glacial drift. The 
native vegetation consisted of a mixture of tall, mid, 
and short grasses. 

In a representative profile the surface layer is dark 
grayish brown silty clay loam about 9 inches thick. 
The subsoil, about 27 inches thick, is brown and light 


olive brown silty clay loam in the upper part and light 
yellowish brown calcareous silt loam in the lower part. 
The lower part of the subsoil has spots and streaks of 
soft lime that extend into the underlying material. The 
underlying material is light yellowish brown calcare- 
ous loam. 

Homme soils have medium fertility and moderate 
organic-matter content. Permeability is moderately 
slow, and the available water capacity is high. 

Most areas are used for crops, and a few remain in 
native grassland and are used for hay and for grazing. 

Representative profile of Homme silty clay loam in 
an area of Homme-Onita complex, 2 to 6 percent 
slopes, in cultivation, 860 feet north and 845 feet west 
of the southeast corner of sec. 35, T. 97 N., R. 61 W. 

Ap—0 to 9 inches; dark grayish brown (10YR 
4/2) silty clay loam, very dark brown 
(10YR 2/2) moist; weak fine granular 
structure; very hard, friable, sticky and 
plastic; slightly acid; abrupt smooth 
boundary. 

B21—9 to 15 inches; brown (10YR 5/8) silty 
clay loam, very dark grayish brown 
(10YR 3/2) moist; weak medium pris- 
matic structure parting to moderate and 
strong medium and fine blocky; hard, 
firm, sticky and plastic; slightly acid; 
clear wavy boundary. 

B22—15 to 19 inches; brown (10YR 5/8) silty 
clay loam, dark brown (10YR 3/3) 
moist; weak medium prismatic structure 
parting to moderate and strong medium 
and fine blocky; hard, firm, sticky and 
plastic; coatings of dark brown (10YR 
4/3) moist on faces of peds; mildly alka- 
line; clear wavy boundary. 

B23—19 to 24 inches; light olive brown (2.5Y 
5/8) silty clay loam, olive brown (2.5Y 
4/3) moist; moderate medium prismatic 
structure parting to moderate medium 
and fine subangular blocky; hard, firm, 
sticky and plastic; dark grayish brown 
(2.5Y 4/2), moist, coatings on faces of 
peds; mildly alkaline; clear wavy bound- 


ary. 

B31ca—24 to 27 inches; light yellowish brown 
(2.5Y 6/8) silt loam, olive brown (2.5Y 
4/3) moist; moderate medium prismatic 
structure parting to moderate medium 
and coarse subangular blocky; hard, 
friable, slightly sticky and slightly plas- 
tic; few medium segregations of lime; 
strong effervescence; mildly alkaline; 
clear wavy boundary. 

B32ca—27 to 36 inches; light yellowish brown 
(2.5Y 6/8) silt loam, olive brown (2.5Y 
4/3) moist; many medium distinct and 
prominent mottles of olive yellow (2.5Y 
6/6) and yellowish brown (10YR 5/6) 
moist; moderate medium and coarse sub- 
angular blocky structure; hard, friable, 
slightly sticky and slightly plastic; many 
medium segregations of lime; strong ef- 
fervescence; mildly alkaline; clear wavy 
boundary. 
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IIClea—86 to 50 inches; light yellowish brown 
; (2.5Y 6/3) loam, olive brown (2.5Y 
4/4) moist; many medium distinct and 
prominent mottles of olive yellow (2.5Y 
6/6), yellowish brown (10YR 5/6), and 
gray (2.5Y 6/1) moist; massive; hard, 
friable, slightly sticky; few fine dark 
segregations of iron and.manganese ox- 
ides; many medium segregations of lime; 
strong effervescence; mildly alkaline; 
diffuse wavy boundary. 

TiC2ca—50 to 60 inches; light yellowish brown 
(2.5¥ 6/3) and gray (2.5Y 6/1) clay 
loam, olive brown (2.5Y 4/4) moist; 
many medium distinct mottles of olive 
yellow (2.5Y 6/6) and yellowish brown 
(10YR 5/6) moist; massive; hard, fri- 
able, slightly sticky and slightly plastic; 
common fine and medium dark segrega- 
tions of iron and manganese oxides; 
common medium segregations of lime; 
strong effervescence; mildly alkaline. 

The solum is 25 to 45 inches thick. Depth to loam 
or clay loam glacial drift commonly is 30 to 40 inches 
but ranges from 25 to 60 inches. Depth to free car- 
bonates is 15 to 34 inches. The A horizon is very dark 
gray to dark grayish brown and is silty clay loam or 
heavy silt loam. It is slightly acid or neutral and is 7 
to 10 inches thick. The B2 horizon is dark grayish 
brown to light olive brown and is 8 to 20 inches thick. 
The B3 horizon is grayish brown to light yellowish 
brown in hue of 10YR or 2.5Y. In places it is silty 
clay loam, loam, or clay loam. The C horizon is gray 
to pale yellow in hue of 10YR or 2.5Y. In places, the 
C horizon is silt loam or silty clay loam that is strati- 
fied with lenses of sandy Joam and very fine sandy 
loam. The B38 and C horizons are mildly alkaline or 
moderately alkaline. 

Homme soils are mapped with the Ethan and Onita 
soils. They are more silty and are deeper to lime than 
the Ethan soils, and they are better drained and have 
a less clayey B horizon than the Onita soils. 

HoC—Homme-Ethan complex, 6 to 9 percent slopes. 
These are moderately sloping soils on uplands in Hutch- 
inson County. Areas range from 5 to 70 acres in 
size. This complex consists of about 60 percent Homme 
soil, 25 percent Ethan soil, and 15 percent other soils. 
The Homme soil is on the sides of ridges and knolls 
and has long, smooth slopes. The Ethan soil is on the 
top and upper side slopes of the ridges and knolls and 
has short, convex slopes. The Homme soil has a sur- 
face layer of silty clay loam. The surface layer and the 
subsoil are thinner than is typica] of the series. This 
Ethan soil has a loam surface layer. 

Included with these soils in mapping are small areas 
of Betts, Clarno, Onita, Tetonka, and Whitewood soils. 
The Betts soils are on the top of some of the ridges 
and commonly are moderately eroded. The Clarno 
soils in most places are immediately below the Ethan 
soil. The Onita and Whitewood soils are on foot slopes 
and along drainageways. The Tetonka soils are in 
small closed depressions, some of which are shown on 
the maps by the symbol for a wet spot. 

Runoff is medium. The hazard of erosion is severe. 


In places erosion has lowered the fertility of the Ethan 
soil. Improving the fertility of the Ethan soil and 
controlling erosion are the main concerns of man- 
agement. 

Most areas are cultivated. These soils are moderately 
well suited to all crops grown in the survey area. 
Homme soil is in capability unit IIIe-2, pasture group 
F, windbreak group 3; Ethan soil is in capability unit 
IVe-2, pasture group G, windbreak group 8. 

HtA—Homme-Onita complex, 0 to 2 percent slopes. 
These are nearly level soils on uplands in Hutchinson 
County. Areas are irregular in shape and range from 
5 to 180 acres in size. The soils are on broad flats that 
have shallow swales or poorly defined drainageways 
and a few small closed depressions. The mapped areas 
are about 60 percent Homme soil, 25 percent Onita 
soil, and 15 percent other soils. The Homme soil is on 
the very slight rises of the flats and has a surface 
layer of silty clay loam. The Onita soil is in the slightly 
concave low part of the landscape and has a surface 
layer of silt loam. 

Included with these soils in mapping are small areas 
of Tetonka and Whitewood soils. The Tetonka soils are 
in closed depressions, some of which are shown on the 
maps by the symbol for a wet spot. The Whitewood 
soils are along some of the drainageways. 

Runoff is slow. These soils have few or no limita- 
tions for crops. Fieldwork, however, is delayed in wet 
years because the Onita soil is subject to flooding for 
very brief periods and has a seasonal high water table. 
In most years, the additional moisture on the Onita 
soil is beneficial. Maintaining fertility and tilth is 
the main concern of management. 

Almost all areas are cultivated. These soils are well 
suited to all crops grown in the survey area. Capability 
unit I-2; Homme soil is in pasture group F, windbreak 
group 8; Onita soil is in pasture group K, windbreak 
group 1. 

HtB—Homme-Onita complex, 2 to 6 percent slopes. 
These are gently sloping soils on uplands in Hutchin- 
son County. This complex consists of about 60 percent 
Homme soil, 25 percent Onita soil, and 15 percent 
other soils. The Homme soil is on slight rises and has 
long smooth slopes that are plane to slightly convex. 
The Onita soil is on foot slopes and in swales where 
slopes are slightly concave. This Homme soil has a 
surface layer of silty clay loam and has the profile 
described as representative of the series. This Qnita 
soil has a surface layer of silt loam. 

Included with these soils in mapping are small areas 
of Davison, Ethan, Tetonka, and Whitewood soils. The 
Davison soils are on rises bordering swales and de- 
pressions. The Ethan soils are on the top of some of 
the ridges. The Tetonka soils are in small closed de- 
pressions, some of which are shown on the maps by 
the symbol for a wet spot. The Whitewood soils are 
in some of the swales or along drainageways. 

Runoff is medium. The hazard of erosion is mod- 
erate. Controlling erosion is the main concern of man- 
agement. 

Most areas are cultivated. These soils are well suited 
to all crops grown in the survey area. Capability unit 
Iie-3; Homme soil is in pasture group F, windbreak 
group ey Onita soil is in pasture group K, windbreak 
group 1. 
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James Series 


The James series consists of deep, poorly drained 
and very poorly drained, nearly level, calcareous soils 
on bottom lands. These soils formed in clayey alluvium. 
The native vegetation consisted mainly of tall and mid 
grasses that are tolerant to excess water and salt. 

In a representative profile the surface layer is very 
dark gray silty clay about 10 inches thick. The subsoil, 
about 10 inches thick, is dark gray silty clay. The 
underlying material is dark gray silty clay. There are 
spots and streaks of salt throughout the upper 40 
inches of the profile, and all layers are calcareous. 

James soils have medium fertility and high organic- 
matter content. Permeability is slow or very slow, and 
the available water capacity is moderate or high. These 
soils are frequently flooded by stream overflow, and 
the water table is above a depth of 2 feet early in the 
growing season. 

Most areas remain in native vegetation and are used 
for hay or pasture. A few of these less poorly drained 
areas are used for crops. 

Representative profile of James silty clay, in native 
grass, 1,100 feet west and 620 feet north of the south- 
east corner of sec. 18, T. 101 N., R. 58 W. 

Allsa—0 to 1 inch; very dark gray (2.5Y 3/1) 
silty clay, black (2.5Y 2/1) moist; weak 
fine granular structure; slightly hard, 
firm, sticky and plastic; common fine 
white (2.5Y 8/1) spots of salts; slight 
effervescence; mildly alkaline; clear 
smooth boundary. 

Al2gsa—1 to 10 inches; very dark gray (2.5Y 
8/1) silty clay, black (N 2/0) moist; 
weak medium subangular structure part- 
ing to weak fine subangular blocky; very 
hard, firm, sticky and plastic; many fine 
‘and medium threads and spots of salts; 
strong effervescence; moderately alka- 
line; clear smooth boundary. 

B2gsa—10 to 20 inches; dark gray (2.5Y 4/1) 
silty clay, very dark gray (N 3/0) moist; 
weak medium and coarse subangular 
blocky structure parting to moderate 
very fine and fine subangular blocky; 


very hard, firm, sticky and plastic; many | 


fine threads and spots of salt; strong 
effervescence; strongly alkaline; clear 
wavy boundary. 

Allbg—20 to 40 inches; dark gray (2.5Y 4/1) 
silty clay, black (2.5Y 2/1) moist; weak 
coarse prismatic structure parting to 
weak medium and coarse subangular 
blocky; very hard, very firm, sticky and 
plastic; common fine spots and threads 
of salts; common medium nests of gyp- 
sum; slight effervescence; moderately 
alkaline; gradual wavy boundary. 

Al2bg—40 to 54 inches; dark gray (2.5Y 4/1) 
silty clay, black (2.5Y 2/1) moist; mas- 
sive; very hard, very firm, sticky and 
plastic; many coarse nests of gypsum; 
few medium segregations of lime; strong 
effervescence; moderately alkaline; grad- 
ual wavy boundary. 


Cgcacs—54 to 60 inches; dark gray (2.5Y 4/1) 
silty clay, very dark gray (N 3/0) moist; 
massive; very hard, very firm, sticky and 
plastic; many coarse nests of gypsum; 
many coarse segregations of lime; strong 
effervescence; moderately alkaline. 

The solum is 26 to 58 inches thick. Free carbonates 
are within 10 inches of the surface. Texture, to a depth 
of 40 inches or more, is heavy silty clay loam, silty 
clay, or clay. Electrical conductivity of the A and B 
horizons ranges from 4 to 20 millimhos. Colors 
throughout the profile are in hue of 2.5Y or 5Y or are 
neutral. The A horizon is 8 to 14 inches thick. The 
B2¢g horizon is black to dark gray and is moderately 
alkaline or strongly alkaline. It is 8 to 14 inches thick. 
Some profiles have a B3 horizon. The Ab horizon is 
very dark gray to gray and is mildly alkaline to 
strongly alkaline. The C horizon is dark gray or gray. 
In places the C horizon and the lower part of the Ab 
horizon are stratified with lenses of coarser material. 

James soils are near the Clamo, Lamo, Salmo, and 
Wann soils. They contain more salts than the Clamo, 
Lamo, and Wann soils. They also contain more clay 
and are more poorly drained than the Lamo and Wann 
core James soils are more clayey than the Salmo 
soils. 

Ja—James silty clay. This is a nearly level soil on 
bottom lands along the James River. Areas range from 
10 to 80 acres in size and include meander scars and 
partly filled former stream channels. Slopes are 0 to 2 
percent. 

Included with this soil in mapping are small areas 
of Clamo, Lamo, Salmo, and Wann soils. The Clamo, 
Lamo, and Wann soils are on slightly higher levels of 
the bottom lands. The Salmo soils are intermingled 
with the James soils in some areas. 

Runoff is very slow and is ponded in the lower areas. 
This soil is frequently flooded by stream overflow and 
by runoff from adjacent soils. Crop growth is affected 
by a high water table and by the high salt content. In 
some years the soil is too wet for uSe as cropland. This 
soil loses its tilth if farmed when wet. Wetness and the 
high salt content are major concerns when this soil is 
used for crops. 

Most areas remain in native grassland and are used 
for hay and pasture. A few areas are used for crops. 
This soil is better suited to late-planted crops than to 
spring-sown crops. Capability unit IVw-—2, pasture 
group J, windbreak group 10. 


Lamo Series 


The Lamo series consists of deep, somewhat poorly 
drained, nearly level, calcareous, silty soils on bottom 
lands. These soils formed in alluvium, The native vege- 
tation consisted mainly of tall grasses, but deciduous 
trees and shrubs were in some areas. 

In a representative profile the surface layer is dark 
gray silty clay loam about 12 inches thick. The next 
layer is gray silty clay loam about 14 inches thick. 
The underlying material, to a depth of 45 inches, is 
stratified gray silty clay loam and grayish brown silt 
loam. A buried soil of dark gray silty clay is at a depth 
of 45 inches. A]l layers are calcareous. 

Lamo soils have high fertility and organic-matter 
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content. Permeability is moderately slow, and the 
available water capacity is high. These soils are oc- 
casionally flooded by stream overflow, and they have a 
seasonal high water table at a depth of 2 to 6 feet. 
Most areas are cultivated; a few remain in native 
vegetation and are used for hay and for grazing. 
Representative profile of Lamo silty clay loam, in 
native grass, 1,100 feet west and 525 feet north of the 
southeast corner of sec. 2, T. 97 N., R. 58 W. 

Al11—0 to 6 inches; dark gray (10YR 4/1) silty 
clay loam, black (10YR 2/1) moist; 
weak fine granular structure; slightly 
hard, friable, slightly sticky and slightly 
plastic; slight effervescence; neutral; 
clear wavy boundary. 

A12—6 to 12 inches; dark gray (10YR 4/1) silty 
clay loam, black (10YR 2/1) moist; few 
fme faint mottles of yellowish brown 
(10YR 5/6) moist; weak medium sub- 
angular blocky structure parting to weak 
medium granular; slightly hard, friable, 
slightly sticky and slightly plastic; slight 
effervescence; mildly alkaline; clear 
wavy boundary. 


AC1—12 to 18 inches; gray (10YR 5/1) silty clay 
loam, very dark gray (10YR 3/1) moist; 
few fine faint mottles of yellowish brown 
(10YR 5/6) and brown (7.5YR 5/4) 
moist; weak coarse prismatic structure 
parting to weak medium and fine sub- 
angular blocky; hard, friable, slightly 
sticky and slightly plastic; strong effer- 
vescence; mildly alkaline; gradual wavy 
boundary. 

AC2ca—18 to 26 inches; gray (10YR 5/1) silty 
clay loam, very dark grayish brown 
(10YR 8/2) moist; many fine distinct 
mottles of yellowish brown (10YR 5/6) 
and brown (7.5YR 5/4) moist; weak 
coarse prismatic structure parting to 
weak coarse subangular blocky; hard, 
friable, slightly sticky and slightly plas- 
tic; many fine segregations of lime; 
strong effervescence; mildly alkaline; 
gradual wavy boundary. 

Cigca—26 to 32 inches; gray (5Y 5/1) silty clay 
loam, olive gray (5Y 4/2) moist; many 
fine distinct mottles of yellowish brown 
(10YR 5/6) and brown (7.5YR 5/4) 
moist; weak coarse and medium sub- 
angular blocky structure; hard, friable, 
slightly sticky and slightly plastic; many 
medium and fine segregations of lime; 
strong effervescence; mildly alkaline; 
gradual wavy boundary. 

C2gca—32 to 39 inches; grayish brown (2.5Y 
5/2) silt loam, dark grayish brown (2.5Y 
4/2) moist; many fine distinct mottles of 
strong brown (7.5YR 5/6) moist; weak 
medium subangular blocky structure; 
slightly hard, friable, slightly sticky 
and slightly plastic; common fine dark 
segregations of iron and manganese ox- 
ides; many fine segregations of lime; 


strong effervescence; mildly alkaline; 
gradual wavy boundary. 

C3gca—s39 to 45 inches; gray (5Y 5/1) silty clay 
loam, very dark grayish brown (2.5Y 
38/2) moist; many fine faint mottles of 
brownish yellow (10YR 6/6) moist; 
weak medium subangular blocky struc- 
ture; hard, friable, slightly sticky and 
slightly plastic; many medium and fine 
segregations of lime; strong efferves- 
cence; mildly alkaline; clear wavy bound- 


ary. 

Ab—45 to 60 inches; dark gray (2.5Y 4/1) silty 
clay, black (2.5Y 2/1) moist; weak me- 
dium and coarse subangular blocky 
structure; hard, firm, sticky and plastic; 
fey fine nests of gypsum crystals; neu- 
tral. 

The solum is 24 to 35 inches thick. Free carbonates 
are within 10 inches of the surface. The A horizon is 


‘dark gray or very dark gray in hue of 10YR or 2.5Y 


and is silty clay loam or silt loam. It is 12 to 20 inches 
thick. The AC horizon is gray or dark gray in hue of 
10YR or 2.5Y. It is silty clay loam or silt loam, and in 
places it is stratified with thin lenses of coarser ma- 
terial. The C horizon is gray to light olive gray; in 
places a buried A horizon is in the C horizon. In places, 
the C horizon is stratified by lenses of finer or coarser 
material ranging from loamy sand to silty clay. 

Lamo soils are near the Clamo, Salmo, and Wann 
soils. They contain less clay in the horizons below the 
A horizon than the Clamo soils and less salts than the 
Salmo soils. Lamo soils contain less sand and more 
silt and clay than the Wann soils. 

La—Lamo silty clay loam. This is a nearly level soil 
on bottom lands. Areas are broad and range from 20 
to 200 acres in size. Slopes are 0 to 2 percent. In places 
the uniformity of the slopes is broken by partly filled 
former stream channels and meander scars. This soil 
has the profile described as representative of the series, 
but in a few places a thin layer of silty clay is on the 
surface. 

Included with this soil in mapping are small areas 
of Clamo, James, Salmo, and Wann soils. The Clamo 
soils are in some of the lower parts of the landscape. 
The James and Salmo soils are in some of the former 
stream channels and small depressed basins. The Wann 
soils are in places where alluvial sediment is sandy. 

Runoff is slow. Fieldwork is delayed in some years 
by wetness caused by stream flooding and a seasonal 
high water table. This soil compacts and loses its tilth 
if farmed when wet. Wetness is the main concern 
where this soil is used for crops. 

Most areas are cultivated. This soil is well suited to 
most crops grown in the survey area. In wet years it is 
better suited to late-seeded crops than to spring-sown 
small grain. Capability unit IIw-8, pasture group A, 
windbreak group 2. 

Lm—Lamo-Wann complex, frequently flooded. These 
are nearly level soils on bottom land. Areas consist of 
narrow strips along the James River and range from 
5 to 75 acres in size. Slopes are 0 to 2 percent. This 
complex is about 45 percent Lamo soil, 30 percent 


‘Wann soil, and 25 percent other soils. Surface relief is 


uneven; scouring and deposition from flooding have 
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caused a series of low mounds or dunes to rise 2 to 5 
feet above the intervening swales or meander scars. 
The Lamo soil is in the low part of the landscape, and 
the Wann soil is on the mounds or dunes. This Lamo 
soil has a surface layer of silty clay loam. The under- 
lying material is more stratified in contrasting tex- 
tures than in the soil described as representative of 
the series. The Wann soil has a loam surface layer. 

Included with these soils in mapping are small areas 
of Clamo and Salmo soils in some of the low areas. 
Also included is a loose loamy sand on the crest of 
some of the dunes or mounds. 

Runoff is slow. These soils frequently are flooded 
early in the growing season and water ponds in some 
of the low areas. Wetness is the main concern of man- 
agement. 

Most areas remain in native vegetation and are used 
for grazing and for wildlife habitat. A few areas have 
been cleared and leveled for crops. These soils are 
better suited to late-seeded crops than to spring-sown 
small grain. Capability unit IVw~2, pasture group B, 
windbreak group 2, 


Marsh 


Ma—Marsh. This mapping unit consists of closed 
depressions that are covered by water during much 
of the growing season. The areas range from 3 to 75 
acres in size. Slopes are 0 to 1 percent. Tall grasses 
and aquatic plants grow in some areas and are grazed 
in the summer after the water evaporates. In other 
areas that are covered by water most of the year, only 
reeds, rushes, cattails, and other aquatic plants grow 
(fig. 9). The potential for development of wetland 


wildlife habitat is good. Not placed in interpretive 
groups. 


Onita Series 


The Onita series consists of deep, moderately well 
drained, nearly level and gently sloping, silty soils in 
swales on uplands. These soils formed in alluvium that 
washed from adjacent soils. The native vegetation 
consisted mainly of tall and mid grasses. 

In a representative profile the surface layer is dark 
grayish brown silt loam about 9 inches thick. The 
subsoil, about 31 inches thick, is silty clay loam that is 
dark gray in the upper part and grayish brown in the 
lower part. The lower part is calcareous. The underly- 
ing material is light yellowish brown and gray, cal- 
careous clay loam. 

Onita soils have high fertility and organic-matter 
content. Permeability is moderately slow, and the 
available water capacity is high. These soils are sub- 
ject to flooding for very brief periods. Early in the 
growing season the water table is at a depth of 4 to 6 
eet, 

Most areas are cultivated. A few remain in native 
grassland and are used for hay and pasture. 

Representative profile of Onita silt loam, 0 to 3 per- 
cent slopes, in cultivation, 1,900 feet south and 800 feet 
aie of the northwest corner of sec. 18, T. 97 N., R. 

1 W. 

Ap—0 to 9 inches; dark grayish brown (10YR 
4/2) silt loam, black (10YR 2/1) moist; 
weak medium and fine subangular blocky 
structure parting to weak fine granular; 
slightly hard, friable, slightly sticky and 


Figure 9.—Areas of Marsh in Hanson and Hutchinson Counties support reeds, rushes, cattails, and other aquatic plants, Some areas 
also support a mixture of tall grasses. 
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slightly plastic; 
smooth boundary. 

B21t—9 to 15 inches; dark gray (10YR 4/1) silty 
clay loam, black (10YR 2/1) moist; 
weak medium prismatic structure part- 
ing to moderate medium and fine blocky; 
very hard, firm, sticky and plastic; shiny 
coats on all faces of peds; slightly acid; 
clear wavy boundary. 

B22t—15 to 22 inches; dark gray (10YR 4/1) 
silty clay loam, very dark gray (10YR 
8/1) moist; weak medium prismatic 
structure parting to moderate medium 
and fine subangular blocky and blocky; 
very hard, firm, sticky and plastic; shiny 
coats on all faces of peds; neutral; clear 
wavy boundary. 

B23t—22 to 28 inches; grayish brown (2.5Y 5/2) 
silty clay loam, very dark grayish brown 
(2.5Y 3/2) moist; moderate medium 
prismatic structure parting to moderate 
medium subangular blocky; very hard, 
firm, sticky and plastic; shiny coats on 
faces of peds; mildly alkaline; abrupt 
wavy boundary. 

B31—28 to 32 inches; grayish brown (2.5Y 5/2) 
silty clay loam, very dark grayish brown 
(2.5Y 3/2) moist; weak medium pris- 
matic structure parting to weak medium 
subangular blocky; hard, friable, sticky 
and slightly plastic; slight effervescence; 
mildly alkaline; gradual wavy boundary. 

B82cs—32 to 40 inches; grayish brown (2.5Y 
5/2) silty clay loam, dark grayish brown 
(2.5Y 4/2) moist; weak coarse prismatic 
structure parting to weak coarse and 
medium subangular blocky; hard, fri- 
able, sticky and slightly plastic; few 
medium dark segregations of iron and 
manganese oxides; common coarse nests 
of gypsum crystals; few medium segre- 
gations of lime; strong effervescence; 
mildly alkaline; clear wavy boundary. 

IICcacs—40 to 60 inches; light yellowish brown 
(2.5Y 6/3) and gray. (2.5Y 6/1) clay 
loam, olive brown (2.5Y 4/3) and dark 
gray (2.5Y 4/1) moist; common fine and 
medium mottles of olive yellow (2.5Y 
6/6) moist; massive; hard, friable, 
sticky and slightly plastic; few fine frag- 
ments of shale; few coarse strong brown 
(7.5YR 5/6) concretions and few fine 
dark segregations of iron and manganese 
oxides; common medium nests of gypsum 
crystals; many medium segregations and 
few medium concretions of lime; strong 
effervescence; moderately alkaline. 

The solum is 28 to 49 inches thick. Depth to free 
carbonates is 25 to 40 inches. The A horizon is very 
dark gray to dark grayish brown and in places is silty 
clay loam. It is slightly acid or neutral and is 8 to 12 
inches thick. Some profiles have a B1 horizon. The B2t 
horizon is very dark gray to grayish brown and is silty 
clay loam or silty clay. It is 12 to 25 inches thick. The 
B3 horizon and C horizon are grayish brown to light 


slightly acid; abrupt 


yellowish brown. The C horizon commonly is silty clay 
loam or clay loam alluvium, but in places it is clay 
loam glacial till or glacial drift. It is stratified in places 
by lenses of coarser material ranging from loamy sand 
to loam. This horizon is mildly alkaline or moderately 
alkaline. 

Onita soils are near Davison, Homme, and White- 
wood soils and are similar to the Prosper soils. They 
are deeper to lime than the Davison soils, and they 
have dark colors to a greater depth than the Homme 
soils. They have a more clayey B horizon than Homme, 
Prosper, and Whitewood soils, and they are better 
drained than the Whitewood soils. 

OaA—Onita silt loam, 0 to 3 percent slopes. This is 
a nearly level soil in swales on uplands in Hutchinson 
County. Areas are long and narrow and range from 5 
to 20 acres in size. Slopes are slightly concave. 

Included with this soil in mapping are small areas 
of Davison, Homme, Tetonka, and Whitewood soils. 
The Davison and Homme soils are on the edge of the 
mapped areas. The Tetonka and Whitewood soils are 
in the lowest part of the swales. 

Runoff is slow. This soil receives runoff from ad- 
jacent soils and is subject to flooding for very brief 
periods. Fieldwork is delayed in some years because 
of temporary wetness, but in most years the additional 
moisture is beneficial. This soil compacts if farmed 
when wet. Maintaining tilth and fertility is the main 
concern of management. 

Most areas are cultivated. This soil is well suited to 
all crops grown in the survey area. Capability unit 
I-8, pasture group K, windbreak group 1. 


Prosper Series 


The Prosper series consists of deep, moderately well 
drained, nearly level, loamy soils in swales on uplands. 
These soils formed in alluvium that washed from ad- 
jacent soils and in the underlying glacial till. The 
native vegetation consisted mainly of tall and mid 
grasses. 

In a representative profile the surface layer is dark 
grayish brown and dark gray loam about 13 inches 
thick. The subsoil, about 26 inches thick, is dark gray 
loam in the upper part, light olive brown and grayish 
brown clay loam in the middle part, and light brown- 
ish gray calcareous loam in the lower part. The under- 
lying material is light brownish gray calcareous loam. 

Prosper soils have high fertility and organic-matter 
content. Permeability is moderate in the subsoil and 
moderately slow in the underlying material. The avail- 
able water capacity is high. Most areas are subject to 
flooding by runoff from adjacent soils. Early in the 
growing season the water table is perched at a depth 
of 3 to 6 feet. 

Most areas are cultivated; a few remain in native 
grassland and are used for hay and pasture. 

Representative profile of Prosper loam, in an area 
of Prosper-Clarno loams, 0 to 2 percent slopes, in culti- 

vation, 2,332 feet north and 435 feet east of the south- 
west corner of sec. 5, T. 99 N., R. 60 W- 

Ap—0 to 10 inches: dark’ grayish brown (10YR 
4/2) loam, very dark brown (10YR 2/2) 
moist; weak coarse subangular blocky 
structure parting to weak medium and 
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fine granular; slightly hard, friable; 
mildly alkaline; abrupt smooth boundary. 

A12—10 to 13 inches; dark gray (10YR 4/1) 
loam, black (10YR 2/1) moist; weak 
medium prismatic structure parting to 
weak medium subangular blocky and 
weak fine granular; hard, friable; mildly 
alkaline; clear wavy boundary. 

B21t—13 to 18 inches; dark gray (10YR 4/1) 
loam, black (10YR 2/1) moist; weak 
medium prismatic structure parting to 
weak and moderate fine and medium sub- 
angular blocky; hard, friable, slightly 
sticky and slightly plastic; patchy shiny 
coats on vertical faces of peds; neutral; 
clear wavy boundary. 

B22t—18 to 25 inches; light olive brown (2.5Y 
5/3) clay loam, very dark grayish brown 
(2.5Y 3/2) moist; weak medium pris- 
matic structure parting to weak and 
moderate medium and fine subangular 
blocky; very hard, firm, sticky and plas- 
tic; shiny coats on vertical faces of peds; 
neutral; clear wavy boundary. 

B23t—25 to 30 inches; grayish brown (2.5Y 5/2) 
clay loam, dark grayish brown (2.5Y 
4/2) moist; moderate coarse and medium 
prismatic structure parting to moderate 
medium subangular blocky; very hard, 
friable, sticky and plastic; shiny coats on 
vertical faces of peds; mildly alkaline; 
abrupt wavy boundary. 

B3—30 to 39 inches; light brownish gray (2.5Y 
6/2) loam, dark grayish brown (2.5Y 
4/2) moist; common fine distinct mottles 
of light olive brown (2.5Y 5/6) moist; 
weak coarse prismatic structure parting 
to weak coarse and medium subangular 
blocky; hard, friable, slightly sticky and 
slightly plastic; few masses and threads 
of segregated lime; slight effervescence; 
moderately alkaline; gradual wavy 
boundary. 

Ccea—39 to 60 inches; light brownish gray (2.5Y 
6/2) loam, grayish brown (2.5Y 5/2) 
moist; common fine distinct mottles of 
light olive brown (2.5Y 5/6) moist; mas- 
sive; hard, friable, slightly sticky and 
slightly plastic; common fine dark segre- 
gations of iron and manganese oxides; 
few fine nests of gypsum crystals; com- 
mon masses and threads of segregated 
lime; strong effervescence; moderately 
alkaline. 

The solum is 25 to 45 inches thick. Depth to free 
carbonates is 20 to 36 inches. The A horizon is very 
dark gray to dark grayish brown and is slightly acid to 
mildly alkaline. It is 7 to 13 inches thick. The B2t 
horizon is neutral or mildly alkaline and is 13 to 23 
inches thick. The B3 and C horizons are grayish brown 
to pale yellow in hue of 10YR or 2.5Y and are loam 
or clay loam. These horizons are mildly alkaline or 
moderately alkaline. 

Prosper soils are mapped with Clarno, Crossplain, 
and Stickney soils; they are similar to Bonilla and 


Onita soils. They contain slightly more clay in the B 
horizon than Bonilla soils, and they have dark colored 
horizons to a greater depth and are more poorly 
drained than Clarno soils. They have a less clayey B 
horizon than Crossplain, Onita, and Stickney soils, 
and they are better drained than Crossplain soils. 
PeA—Prosper-Clarno loams, 0 to 2 percent slopes. 


- These are nearly level soils on upland flats. Areas 


range from 5 to 300 acres in size. Slopes are slightly 
concave to slightly convex. The areas consist of about 
50 percent Prosper soil, 40 percent Clarno soil, and 10 
percent other soils. The Prosper soil is in the lower 
part of the landscape where slopes are plane to slightly 
concave, and the Clarno soil is on very slight rises. 
This Prosper soil has the profile described as repre- 
sentative of the series. 

Included with these soils in mapping are small areas 
of Crossplain, Davison, Dudley, Stickney, and Tetonka 
soils. The Crossplain soils are in low areas along 
drainageways. The Davison, Dudley, and Stickney soils 
are on some of the very slight rises above the Prosper 
soils. The Tetonka soils are in small closed depressions, 
some of which are shown on the maps by the symbol 
for a wet spot. 

Runoff is slow and collects on the lower part of the 
landscape. Fieldwork is delayed for brief periods in 
some years because of wetness, but in most years 
limitations for cropping are slight. These soils compact 
and lose their tilth if farmed when wet. Maintaining 
Lae and fertility are the main concerns of manage- 
ment. 

Most areas are cultivated. These soils are well suited 
to all crops grown in the survey area. Capability unit 
I-38; Prosper soil is in pasture group K, windbreak 
group 1; Clarno soil is in pasture group F, windbreak 
group 3. 

Pr—Prosper-Stickney complex. These are nearly 
level soils on broad upland flats. Areas range from 10 
to 200 acres in size. Slopes are 0 to 2 percent and are 
slightly concave to slightly convex. Areas consist of 
about 55 percent Prosper soil, 30 percent Stickney soil, 
and 15 percent other soils. The Prosper soil is in the 
lower part of the landscape where slopes are plane to 
slightly concave, and the Stickney soil is on very slight 
rises. The Prosper soil has a surface layer of loam, 
ane the Stickney soil has a surface layer of silty clay 
oam. 

Included with these soils in mapping are small areas 
of Clarno, Crossplain, Davison, and Tetonka soils. The 
Clarno and Davison soils are on some of the very slight 
rises. The Clarno soils make up as much as 20 percent 
of some mapped areas, The Crossplain soils are in low. 
wet areas along poorly defined drainageways. The 
Tetonka soils are in small closed depressions, some of 
which are shown on the maps by the symbol for a wet 
spot. 

Runoff is slow and collects on the lower part of the 
landscape. Fieldwork is delayed for brief periods be- 
cause of wetness, but in most years the Prosper soil 
has few or no limitations for cropping. The Stickney 
soil absorbs water slowly and releases moisture slowly 
to plants. These soils compact if farmed when wet. 
Maintenance of fertility and tilth are the main con- 
cerns of management, but improving water intake in 
the Stickney soil also is important. 
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Most areas are cultivated. The Prosper soil is well 
suited and the Stickney soil is moderately well suited 
to all crops grown in the survey area. Prosper soil is 
in capability unit I-8, pasture group K, windbreak 
group 1; Stickney soil is in capability unit IIs—1, pas- 
ture group E, windbreak group 4. 

Ps——Prosper and Crossplain soils. These are nearly 
level soils on uplands in Hutchinson County. They oc- 
cur in swales and along shallow depressed drainage- 
ways. The areas are long and narrow and range from 
3 to 25 acres in size. Slopes are 0 to 2 percent. Some 
areas are dominantly Prosper soil, and some are domi- 
nantly Crossplain soil. In a few areas these soils are 
intermingled in a complex pattern in different propor- 
tions. The Prosper soil has a surface layer of loam, 
and the Crossplain soil has a surface layer of clay 
loam, 

Included with these soils in mapping are small areas 
of Clarno, Davison, Tetonka, and Whitewood soils. 
The Clarno and Davison soils are on the edge of the 
mapped areas. The Tetonka soils are in some of the 
low areas. The Whitewood soils are intermingled with 
the Crossplain soils. 

Runoff is slow. These soils are subject to flooding 
by runoff from adjacent soils. Periods of flooding are 
brief on the Prosper soil, and in most years the addi- 
tional moisture is beneficial. Fieldwork is commonly 
delayed on the Crossplain soil by wetness resulting 
from flooding and from a seasonal high water table. 
The Prosper soil has only slight limitations for 
cropping, but the wetness of the Crossplain soil is a 
major concern of management. 

Most areas are cultivated. These soils are well suited 
to all crops grown in the survey area. In a wet year, 
these soils, especially the Crossplain soil, are better 
suited to late-planted crops than to spring-sown small 
grain. Prosper soil is in capability unit I-8, pasture 
group K, windbreak group 1; Crossplain soil is in 
capability unit ITw—-1, pasture group A, windbreak 
group 2. 


Redstoe Series 


The Redstoe series consists of moderately deep, well 
drained, nearly level to undulating, calcareous, silty 
soils on uplands. These soils formed in material that 
was weathered from the underlying siltstone. The 
native vegetation consisted of a mixture of tall, mid, 
and short grasses. 

In a representative profile the surface layer is dark 
gray silt loam about 8 inches thick. Below this is about 
9 inches of dark grayish brown and gray silt loam. 
The underlying material, to a depth of 27 inches, is 
white silty clay loam. White siltstone is at a depth of 
27 inches. All layers are calcareous. 

Redstoe soils have medium fertility and moderate 
organic-matter content. Permeability is moderate, and 
the available water capacity is low. 

Most areas remain in native grassland and are used 
for hay and pasture; a few areas are cultivated. 

Representative profile of Redstoe silt loam, 0 to 6 
percent slopes, in native grassland, 2,495 feet west and 
495 feet north of the southeast corner of sec. 18, T. 
101 N., R. 59 W. 

A1—0 to 8 inches; dark gray (10YR 4/1) silt 


loam, black (10YR 2/1) moist; weak 
medium subangular blocky structure 
parting to weak medium and fine granu- 
lar; soft, very friable, slightly sticky and 
slightly plastic; slight effervescence; 
neutral; clear wavy boundary. 

AClca—8 to 12 inches; dark grayish brown 
(10YR 4/2) and gray (10YR 5/1) silt 
loam, very dark brown (10YR 2/2) and 
very dark grayish brown (10YR 3/2) 
moist; weak medium prismatic structure 
parting to weak medium and fine sub- 
angular blocky; soft, very friable, 
slightly sticky and slightly plastic; vio- 
lent effervescence; mildly alkaline; clear 
wavy boundary. 

AC2ca—12 to 17 inches; gray (10YR 6/1) silt 
loam, light olive brown (2.5Y 5/3) 
moist; coarse prismatic structure part- 
ing to weak medium and coarse sub- 
angular blocky; slightly hard, very 
friable, slightly sticky and slightly plas- 
tic; violent effervescence; mildly alka- 
line; clear wavy boundary. 

Cea—17 to 27 inches; white (10YR 8/2) silty 
clay loam, very pale brown (10YR 7/3) 
moist; moderate medium and fine sub- 
angular blocky structure; hard, friable, 
slightly sticky and slightly plastic; vio- 
lent effervescence; mildly alkaline; grad- 
ual wavy boundary. 

Cr1—27 to 38 inches; white (10YR 8/2) weath- 
ered siltstone, very pale brown (10YR 
7/3) moist; platy bedrock structure; 
cemented but crushes to friable fine earth 
when moist; few fine light yellowish 
brown (2.5Y 6/6) segregations of iron; 
violent effervescence; mildly alkaline; 
diffuse irregular boundary. 

Cr2—38 to 60 inches; white (10YR 8/2) bedded 

_ siltstone, very pale brown (10YR 7/3) 
moist; platy bedrock structure; ce- 
mented; few fine light yellowish brown 
(2.5Y 6/6) and dark brown (7.5Y 4/4) 
segregations of iron and manganese ox- 
ides; strong effervescence; mildly alka- 
line. 

Free carbonates are at or above a depth of 6 inches. 
Depth to siltstone is 20 to 40 inches. Calcium carbonate 
equivalent ranges from 30 to 70 percent in the AC 
and C horizons. The A horizon is dark gray to grayish 
brown and in places is Joam. It is neutral] to moderately 
alkaline and is 7 to 10 inches thick. The AC horizon 
is dark gray to light yellowish brown in hue of 10YR 
or 2.5Y and is silt loam, loam, or light silty clay loam. 
It is mildly alkaline or moderately alkaline and is 7 to 
12 inches thick. The C horizon is light brownish gray 
to white or pale yellow in hue of 10YR, 2.5Y, or 5Y. 
The Cca horizon is silt loam or silty clay loam. The 
siltstone in the Cr horizon is cemented, but it is 
rippable. In places, gypsum is in seams and cracks of 
the siltstone. 

Redstoe soils contain more silt and are more cal- 
careous than the nearby Clarno, Enet, and Ethan soils. 
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They are underlain by siltstone at a moderate depth 
instead of by glacial till or gravelly sand. 

ReB—Redstoe silt loam, 0 to 6 percent slopes. This 
is a nearly level to undulating soil on uplands in Han- 
son County. Areas range from 5 to 60 acres in size 
and consist of flats and convex rises. A few entrenched 
drainageways cut back into the areas. This soil has 
the profile described as representative of the series 
except that in a few places the depth to siltstone is 
less than 20 inches. 

Included with this soil in mapping are small areas 
of Delmont, Enet, and Henkin soils on some of the 
convex rises. 

Runoff is medium. The high lime content affects crop 
growth. Cultivated areas are subject to soil blowing 
and erosion. Controlling erosion and soil blowing and 
improving fertility are the main concerns of manage- 
ment if this soil is used for crops. 

Most areas remain in native grassland and are used 
for pasture; a few are cultivated. Capability unit 
TIIe—6, pasture group G, windbreak group 8. 


Salmo Series 


The Salmo series consists of deep, poorly drained, 
nearly level, calcareous, silty soils on bottom lands. 
These soils formed in alluvium. The native vegetation 
consisted mainly of tall and mid grasses. - 

In a representative profile the surface layer is dark 
gray silty clay loam about 13 inches thick. It contains 
spots and streaks of salt. The next layer is dark gray 
silty clay loam about 6 inches thick. It is also high in 
salt content. Below this are layers of black and very 
dark gray silty clay loam that represent a buried soil. 
Dark gray silty clay loam is at a depth of 43 inches. 
All layers are calcareous. 

Salmo soils have medium fertility and high organic- 
matter content. Permeability is moderately slow, and 
the available water capacity is high. These soils are 
subject to flooding by stream overflow, and they have 
a water table above a depth of 2.5 feet early in the 
growing season. 

Most areas remain in native grassland and are used 
for hay or for grazing; a few are cultivated. 

Representative profile of Salmo silty clay loam, in 
native grassland that formerly was cultivated, 1,770 
feet west and 410 feet south of the northeast corner 
of sec. 34, T. 98 N., R. 59 W. 

Apsa—0 to 8 inches; dark gray (10YR 4/1) silty 
clay loam, black (10YR 2/1) moist; 
weak thick platy structure parting to 
weak fine granular; slightly hard, very 
friable, slightly sticky and slightly plas- 
tic; many fine threads and spots of salts; 
strong effervescence; mildly alkaline; 
clear smooth boundary. 

Al2sa—8 to 13 inches; dark gray (10YR 4/1) 
silty clay loam, black (10YR 2/1) moist; 
weak medium prismatic structure part- 
ing to weak medium and fine subangular 
blocky; slightly hard, friable, slightly 
sticky and slightly plastic; many fine 
threads and spots of salts; strong effer- 
vescence; mildly alkaline; clear wavy 
boundary. 


Cles—13 to 19 inches; dark gray (2.5Y 4/1) silty 
clay loam, black (N 2/0) moist; few 
fine faint mottles of light olive brown 
(2.5Y 5/6) moist; weak coarse and me- 
dium subangular blocky structure; 
slightly hard, friable, slightly sticky and 
plastic; common fine threads and spots 
of salts; common medium nests of gyp- 
sum; strong effervescence; mildly alka- 
line; clear irregular boundary. 

Allb—19 to 27 inches; black (2.5Y 2/1) silty 
clay loam, black (N 2/0) moist; weak 
coarse and medium subangular blocky 
structure; slightly hard, friable, slightly 
sticky and plastic; few threads and spots 
of salts; strong effervescence; neutral; 
diffuse boundary. 

A12b—27 to 34 inches; black (2.5Y 2/1) silty 
clay loam, black (N 2/0) moist; weak 
coarse and medium subangular blocky 
structure; hard, firm, sticky and plastic; 
common fine nests of gypsum; slight 
effervescence; neutral; clear irregular 
boundary. 

Al18bca—34 to 43 inches; very dark gray (2.5Y 
3/1) silty clay loam, black (5Y 2/1) 
moist; weak coarse and medium sub- 
angular blocky structure; very hard, 
firm, sticky and plastic; few fine nests 
of gypsum; few segregations of lime; 
slight effervescence; neutral; abrupt ir- 
regular boundary. 

C2g—43 to 60 inches; dark gray (2.5Y 4/1) silty 
clay loam, black (N 2/0) moist; weak 
coarse and medium subangular blocky 
structure; very hard, firm, sticky and 
plastic; moderate efflorescence of salts 
when dry; common medium nests of gyp- 
sum; many coarse segregations of lime; 
slight effervescence; neutral. 

Free carbonates are within 10 inches of the surface. 
The soil texture is silty clay loam or silt loam to a 
depth of 40 inches or more. Electrical conductivity in 
the upper 20 inches of the profile ranges from 4 to 10 
millimhos. The A horizon is-in hue of 10YR or 2.5Y. 
Typically it is mildly alkaline or moderately alkaline, 
but in places the upper part is medium acid to neutral. 
It is 12 to 25 inches thick. Some profiles have an AC 
horizon. The C horizon is dark gray to light olive gray 
in hue of 2.5Y or 5Y and is neutral. Below a depth of 
40 inches, the C horizon commonly is stratified with 
lenses of loamy or sandy material, and in places the 
lower part of it is gravelly sand. Most profiles have a 
buried A horizon within the C horizon. 

Salmo soils are near Bon, Chaska, Clamo, Durrstein, 
James, and Lamo soils. They contain more salts in the 
upper part of the profile than the Bon, Chaska, and 
Lamo soils. In addition, they are more poorly drained 
than the Bon and Lamo soils and are more silty than 
the Bon and Chaska soils. The Salmo soils contain less 
clay than the Clamo, Durrstein, and James soils and 
contain more salts than the Clamo soils. 

Sa—Salmo silty clay loam. This is a nearly level soil 
in low areas on bottom land. Areas are irregular in 
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shape and range from 5 to 15 acres in size. Slopes are 
0 to 2 percent and are plane to slightly concave. 

Included with this soil in mapping are small areas 
of Chaska, Clamo, James, Lamo, and Wann soils. 
Chaska, Clamo, Lamo, and Wann soils commonly are 
on slightly higher levels of the flood plain. The James 
soils are intermingled with the Salmo soils in some of 
the low areas. 

Runoff is slow. Flooding from stream overflow oc- 
curs in most years. Crop growth is affected by a high 
water table and by the high salt content. In some years 
this soil is too wet for cultivation. Wetness and.the 
high salt content are major concerns of management 
where this soil is used for crops. 

Most areas remain in native vegetation and are used 
for pasture and hay; a few areas are cultivated. This 
soil is poorly suited to crops. Late-planted crops are 
better suited than spring-sown small grain. Capability 
unit IVw-2, pasture group J, windbreak group 10. 


Stickney Series 


The Stickney series consists of deep, moderately 
well drained, nearly level, silty soils on uplands. These 
soils formed in glacial till. They have a claypan sub- 
soil. The native vegetation consisted of a mixture of 
tall, mid, and short grasses. 

In a representative profile the surface layer is dark 
gray silty clay loam about 9 inches thick. The sub- 
surface layer is grayish brown silt loam about 6 inches 
thick. The subsoil, about 25 inches thick, is dark gray 
silty clay loam in the upper and middle parts and light 
brownish gray calcareous silty clay loam in the lower 
part. The underlying material is calcareous clay loam. 
It is light brownish gray to a depth of 50 inches and 
light gray and light yellowish brown below that. 

Stickney soils have medium fertility and moderate 
organic-matter content. Permeability is slow, and the 
available water capacity is high. 

Most areas are used for crops; a few remain in na- 
tive grassland and are used for hay and for grazing. 

Stickney soils in this survey area are mapped only 
with the Clarno, Dudley, and Prosper soils. 

Representative profile of Stickney silty clay loam, in 
an area of Dudley-Stickney complex, 0 to 2 percent 
slopes, in cultivation, 1,120 feet west and 975 feet 
Sea of the southeast corner of sec. 36, T. 99 N., R. 
5 /. 

Ap—O to 9 inches; dark gray (10YR 4/1) silty 
clay loam, black (10YR 2/1) moist; 
weak medium subangular blocky struc- 
ture parting to moderate fine granular; 
slightly hard, very friable, slightly sticky 
and slightly plastic; medium acid; 
abrupt smooth boundary. 

A2—9 to 15 inches; grayish brown (10YR 5/2) 
silt loam, very dark grayish brown 
(10YR 38/2) moist; weak thick platy 
structure parting to weak fine and me- 
dium subangular blocky; slightly hard, 
very friable; slightly acid; clear wavy 
boundary. 

B21t—15 to 18 inches; dark gray (10YR 4/1) 
silty clay loam, black (10YR 2/1) moist; 
weak medium columnar structure part- 


ing to strong fine and medium blocky; 
very hard, firm, sticky and plastic; coats 
of gray (10YR 5/1) on caps of columns; 
shiny coats on vertical faces of peds; 
slightly acid; clear smooth boundary. 
B22t—18 to 23 inches; dark gray (10YR 4/1) 
silty clay loam, black (10YR 2/1) moist; 
weak medium prismatic structure part- 
ing to moderate medium and fine sub- 
angular blocky; very hard, firm, sticky 
and plastic; shiny coats of very dark 
gray (10YR 3/1) on all faces of peds; 
mildly alkaline; clear irregular bound- 


ary. 

B238tes—23 to 33 inches; dark gray (10YR 4/1) 
silty clay loam, very dark gray (10YR 
3/1) moist; weak coarse prismatic struc- 
ture parting to moderate coarse and me- 
dium subangular blocky; very hard, firm, 
sticky and plastic; shiny coats on all 
faces of peds; many fine and medium 
nests of gypsum crystals; mildly alka- 
line; clear wavy boundary. 

B8cs—83 to 40 inches; light brownish gray (2.5Y 
6/2) silty clay loam, dark grayish brown 
(2.5Y 4/2) moist; few fine faint mottles 
of dark yellowish brown (10YR 4/4) 
and yellowish brown (10YR 5/6) moist; 
weak coarse prismatic structure parting 
to weak coarse and medium subangular 
blocky; hard, firm, sticky and plastic; 
shiny coats on vertical faces of peds; 
many coarse nests of gypsum crys- 
tals; few fine segregations of lime; slight 
effervescence; mildly alkaline; clear 
wavy boundary. 

Clcsca—40 to 50 inches; light brownish gray 
(2.5Y 6/2) clay loam, dark grayish 
brown (2.5Y 4/2) moist; many medium 
and coarse distinct mottles of olive yellow 
(2.5Y 6/6) and light olive brown (2.5Y 
5/6) moist; weak coarse subangular 
blocky structure; hard, friable, sticky 
and slightly plastic; many coarse nests 
of gypsum crystals; common fine and 
medium segregations of lime; strong 
effervescence; moderately alkaline; grad- 
ual wavy boundary. 

C2csca—50 to 60 inches; light gray (2.5Y 7/1) 
and light yellowish brown (2.5Y 6/4) clay 
loam, grayish brown (2.5Y 5/2) moist; 
many medium and coarse distinct mot- 
tles of olive yellow (2.5Y 6/6) and 
light olive brown (2.5Y 5/6) moist; mas- 
sive; hard, friable, sticky and slightly 
plastic; many coarse nests of gypsum 
crystals; common coarse and medium 
segregations of lime; strong effer- 
vescence; moderately alkaline. 

The solum is 25 to 47 inches thick. Depth to free 
carbonates is 20 to 47 inches. Gypsum crystals are 
below a depth of 20 inches, and they are above or 
mixed with horizons of lime accumulation. The Al 
horizon is very dark gray to grayish brown and is 
silty clay loam, silt loam, or loam, It is medium acid 
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to neutral and is 7 to 9 inches thick. The A2 horizon 
is gray to light brownish gray and is loam, silt loam, 
or light silty clay loam. It is slightly acid or neutral 
and is 2 to 6 inches thick. Some profiles have a B&A 
horizon. The B2t horizon is very dark gray to grayish 
brown in hue of 10YR or 2.5Y. It is silty clay loam, 
clay loam, silty clay, or clay 11 to 20 inches thick. 
Some profiles lack nests of gypsum crystals in the 
lower part of the B2t horizon. The B3 horizon is 
grayish brown to light yellowish brown, and in places 
it is silty clay loam. The C horizon is gray to pale olive 
in hue of 2.5Y or 5Y. It is loam to silty clay loam and 
is mildly alkaline or moderately alkaline. 

Stickney soils are mapped with Clarno, Dudley, and 
Prosper soils. They have a more clayey B horizon and 
contain more sodium than the Clarno and Prosper 
soils, and they have a thicker A horizon and generally 
have sodium at a greater depth than the Dudley soils. 


Storla Variant 


The Storla variant consists of poorly drained, nearly 
level, calcareous, loamy soils on uplands. These soils 
are moderately deep over gravelly sand. They formed 
in glacial melt-water deposits. The native vegetation 
consisted mainly of tall and mid grasses. 

In a representative profile the surface layer is dark 
gray loam about 9 inches thick. The next layer is gray 
loam and gravelly loam that extends to a depth of 27 
inches. Olive gray and gray gravelly sand is at a depth 
of 27 inches. All layers are calcareous. 

Storla soils have medium fertility and moderate to 
high organic-matter content. Permeability is moderate 
to a depth of 27 inches and rapid in the underlying 
gravelly sand. The available water capacity is low. 
Storla soils rarely are flooded, but they have a sea- 
sonal high water table at a depth of 1 to 4 feet. 

Many areas are used for crops and tame pasture; 
some remain in native grassland and are used for 
pasture or hay. 

Representative profile of Storla variant loam, in 
native grassland that formerly was cultivated, 460 
feet north and 240 feet east of the southwest corner 
of sec. 21, T. 99 N., R. 58 W. 

Ap—0 to 6 inches; dark gray (10YR 4/1) loam, 
black (10YR 2/1) moist; weak medium 
and fine subangular blocky structure; 
slightly hard, very friable, slightly sticky 
and slightly plastic; strong effervescence ; 
moderately alkaline; abrupt smooth 
boundary. 

A12—6 to 9 inches; dark gray (10YR 4/1) loam, 
black (10YR 2/1) moist; weak medium 


and fine subangular blocky structure;. 


slightly hard, very friable, slightly sticky 
and slightly plastic; strong effer- 
vescence; moderately alkaline; clear 
wavy boundary. 

ACca—9 to 17 inches; gray (2.5Y 5/1) loam, 
dark gray (2.5Y 4/1) moist; few fine 
distinct mottles of olive yellow (2.5Y 
6/6) moist; weak fine and medium sub- 
angular blocky structure; slightly hard, 
very friable, slightly sticky and slightly 
plastic; coats of dark gray (2.5Y 4/1) 


moist on faces of peds; violent effer- 
vescence; moderately alkaline; clear 
wavy boundary. 

Clca—17 to 23 inches; gray (2.5Y 6/1) loam, 
gray (2.5Y 5/1) moist; few fine faint 
mottles of olive yellow (2.5Y 6/6) moist; 
weak medium and fine subangular blocky 
structure; slightly hard, very friable, 
slightly sticky and slightly plastic; vio- 
lent effervescence; moderately alkaline; 
gradual wavy boundary. 

C2—23 to 27 inches; gray (2.5Y 6/1) gravelly 
loam, gray (2.5Y 5/1) moist; few fine 
distinct mottles of olive yellow (2.5Y 
6/6) moist; weak medium subangular 
blocky structure; slightly hard, very fri- 
able; strong effervescence; moderately 
alkaline; clear wavy boundary. 

IIC3g—27 to 33 inches; olive gray (5Y 5/2) and 
gray (5Y 6/1) gravelly coarse sand, 
olive gray (5Y 5/2) and dark gray (5Y 
4/1) moist; common medium and coarse 
prominent mottles of olive yellow (2.5Y 
6/6) and dark yellowish brown (10YR 
4/4) moist; single grained; loose; few 
medium dark segregations of iron and 
manganese oxides; gravel coated with 
lime; strong effervescence; moderately 
alkaline; gradual wavy boundary. 

IIC4g—33 to 48 inches; gray (5Y 6/1) gravelly 
sand, olive gray (5Y 5/2) moist; many 
medium and coarse prominent mottles 
of olive yellow (2.5Y 6/6) and dark 
yellowish brown (10YR 4/4) moist; sin- 
gle grained; loose; common fine to coarse 
dark segregations of iron and manganese 
oxides; gravel coated with lime; strong 
effervescence; moderately alkaline; grad- 
ual wavy boundary. 

JIC5g—48 to 60 inches; multicolored gravelly 
sand; many medium and coarse promi- 
nent mottles of olive yellow (2.5Y 6/6) 
and dark yellowish brown (10YR 4/4) 
moist; single grained; loose; many me- 
dium and coarse dark segregations and 
few concretions of iron and manganese 
oxides; gravel coated with lime; strong 
effervescence; moderately alkaline. 

Depth to free carbonates is 6 inches or less. Depth 
to gravelly sand is 20 to 36 inches. The calcium car- 
bonate equivalent in the AC horizon and upper part 
of the C horizon is 20 to 40 percent. Reaction is neutral 
to moderately alkaline in the Al horizon and is mildly 
alkaline or moderately alkaline in the AC and C 
horizons. The A horizon is very dark gray to dark 
grayish brown in hue of 10YR or 2.5Y. It is loam or 
silt loam and is 6 to 11 inches thick. The AC horizon 
is dark gray to light brownish gray in hue of 10YR 
or 2.5Y, and in places it is silt loam. It is 5 to 8 inches 
thick. The upper part of the C horizon is gray or light 
gray loam, gravelly loam, sandy loam, or gravelly 
sandy loam. 

The Storla variant in this survey area is wetter and 
more poorly drained than is defined as the range for 
the Storla series. 
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The Storla variant is near the Dimo and Fedora 
soils. It contains more carbonates than the Dimo soils 
ee has a more gravelly C horizon than the Fedora 
soils. 

St—Storla variant loam. This is a nearly level soil in 
broad upland basins in Hutchinson County. Areas 
range from 5 to 100 acres in size. Slopes are 0 to 2 
percent. Poorly defined, sluggish drainageways are 
common in these areas. 

Included with this soi] in mapping are small areas 
of Delmont, Dimo, and Henkin soils. The Dimo soils 
are along some of the drainageways, and the Delmont 
and Henkin soils are on low rises above the Storla 
variant, 

Runoff is slow. Wetness resulting from a seasonal 
high water table affects the use of this soil for crops. 
The high lime content affects crop growth and causes 
the soil to blow easily where farmed. Wetness, main- 
taining fertility, and controlling soil blowing are the 
main concerns of management. 

Many areas are in tame pasture, and a few are 
cultivated. This soil is poorly suited to crops unless 
adequately drained. It is suitable for ground-water 
dugouts (fig. 10). Capability unit IVw-2, pasture 
group A, windbreak group 2. 


Talmo Series 


The Talmo series consists of excessively drained, 
gently rolling to rolling, loamy soils on uplands. These 
soils are very shallow over gravelly sand. They formed 
in glacial melt-water deposits. The native vegetation 
consisted mainly of mid and short grasses. 


In a representative profile the surface layer is dark 
grayish brown gravelly loam about 8 inches thick. The 
next layer is grayish brown gravelly sand about 22 
inches thick. Light brownish gray gravelly sand is at 
a depth of 30 inches. All layers are calcareous. 

Talmo soils have low fertility and moderately low 
organic-matter content. Permeability is rapid, and the 
available water capacity is low. 

Many areas remain in native grassland and are used 
for grazing, and some are cultivated. 

Talmo soils in this survey area are mapped only 
with Delmont soils. 

Representative profile of Talmo gravelly loam, in an 
area of Delmont-Talmo complex, 6 to 12 percent slopes, 
in cultivation, 1,975 feet east and 122 feet north of the 
southwest corner of sec. 19, T. 100 N., R. 58 W. 

Ap—0 to 8 inches; dark grayish brown (10YR 
4/2) gravelly loam, very dark brown 
(1OYR 2/2) moist; weak coarse sub- 
angular blocky structure parting to weak 
fine granular; slightly hard, friable; 
slight effervescence; mildly alkaline; 
abrupt smooth boundary. 

IIC1ca—8 to 30 inches; grayish brown (10YR 
5/2) gravelly sand, dark grayish brown 
(10YR 4/2) and brown (10YR 4/3) 
moist; single grained; loose; gravel 
coated with lime; strong effervescence; 
moderately alkaline; gradual wavy 
boundary. 

TIC2—30 to 50 inches; light brownish gray 
(10OYR 6/2) gravelly sand, grayish 
brown (10YR 5/2) and dark yellowish 


Figure 10.—Ground-water dugout in an area of Storla variant loam. 
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brown (10YR 4/4) moist; single 
grained: loose; strong effervescence; 
moderately alkaline; diffuse boundary. 

IIC3—50 to 60 inches; light brownish gray 
(10Y¥R 6/2) medium and coarse sand, 
grayish brown (10YR 5/2) and dark 
yellowish brown (10YR 4/4) moist; sin- 
gle grained; loose; strong effervescence ; 
moderately alkaline. 

Depth to free carbonates is 10 inches or less. Depth 
to gravelly sand is 10 inches or less. The A horizon is 
dark gray to grayish brown and commonly is gravelly 
loam or gravelly sandy loam. It is neutral or mildly 
alkaline and is 7 to 10 inches thick. The JIC horizon 
is grayish brown to pale yellow in hue of 10YR or 
2.5Y. In some places it is very gravelly, and in other 
places it is stratified with thin lenses of finer textures. 
The IIC horizon is mildly alkaline or moderately alka- 
line. 

Talmo soils are near Betts and Delmont soils. They 
have a more gravelly C horizon than the Betts soils 
and are shallower to gravelly sand than the Delmont 
soils. 


Tetonka Series 


The Tetonka series consists of deep, poorly drained, 
level and nearly level, silty soils in closed depressions 
and in slightly depressed drainageways on uplands. 
‘These soils have a clayey subsoil. They formed in 
alluvium that washed from adjacent soils. The native 
vegetation consisted mainly of tall and mid grasses 
and water-loving sedges. 

In a representative profile the surface layer is dark 
gray silty clay loam about 8 inches thick. The sub- 
surface layer, about 9 inches thick, is gray silt loam. 
The subsoil, about 31 inches thick, is silty clay. It is 
dark gray in the upper part, dark gray and grayish 
brown in the middle part, and grayish brown in the 
lower part (fig. 11). The underlying material is gray 
and light gray calcareous clay loam and loam. 

Tetonka soils have medium fertility and moderate 
organic-matter content. Permeability is very slow, and 
the available water capacity is high. These soils are 
flooded by the ponding of runoff from adjacent soils; 
the water remains until it evaporates. They have a 
water table within a depth of 5 feet except during dry 
years, 

Many areas are used for crops. Some of the more 
poorly drained areas remain in native grassland and 
are used for hay and pasture. 

Representative profile of Tetonka silty clay loam, in 
native grassland, 1,440 feet south and 508 feet east of 
the northwest corner of sec. 14, T. 99 N., R. 58 W. 

A1l—0 to 8 inches; dark gray (10YR 4/1) light 
silty clay loam, black (10YR 2/1) moist; 
few medium distinct mottles of dark yel- 
lowish brown (10YR 4/4) moist; weak 
fine granular structure; soft, very fri- 
able; medium acid; clear wavy boundary. 

A21—8 to 11 inches; gray (10YR 5/1) silt loam, 
very dark gray (10YR 3/1) moist; few 
medium distinct mottles of dark yellow- 
ish brown (10YR 4/4) moist; weak thin 
platy structure; soft, very friable; few 


Figure 11.—This profile of Tctonka silty clay loam has a light- 
colored subsurface layer of gray silt loam underlain by a subsoil 
of silty clay. 


rounded dark concretions of iron and 
manganese oxides; medium acid; clear 
wavy boundary. 

A22—11 to 17 inches; gray (10YR 6/1) silt loam, 
dark gray (10YR 4/1) moist; few fine 
faint mottles of dark yellowish brown 
(10YR 4/4) moist; weak thin platy 
structure; soft, very friable; few 
rounded dark concretions of iron and 
manganese oxides; slightly acid; clear 
wavy boundary. 

B&A—I17 to 21 inches; dark gray (2.5Y 4/1) silty 
clay (B), very dark gray (2.5Y 38/1) 
moist and gray (10YR 6/1) silt loam 
(A), dark gray (10YR 4/1) moist; weak 
medium prismatic structure parting to 
moderate medium subangular blocky; 
hard, firm, sticky and plastic (B); soft, 
very friable (A) ; few rounded dark con- 
cretions of iron and manganese oxides; 
slightly acid; clear wavy boundary. 

B21t—21 to 30 inches; dark gray (2.5Y 4/1) silty 
clay, very dark gray (2.5Y 3/1) moist; 
weak coarse prismatic structure parting 
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to moderate medium and coarse sub- 
angular blocky; very hard, very firm, 
sticky and plastic; shiny coats on faces 
of peds; slightly acid; gradual wavy 
boundary. 

B22t—30 to 42 inches; dark gray (2.5Y 4/1) and 
grayish brown (2.5Y 5/2) silty clay, 
very dark gray (2.5Y 3/1) and very dark 
grayish brown (2.5Y 3/2) moist; weak 
coarse subangular blocky structure; very 
hard, very firm, sticky and plastic; shiny 
coats on faces of peds; neutral; gradual 
wavy boundary. 

B38—42 to 48 inches; grayish brown (2.5Y 5/2) 
silty clay, olive brown (2.5Y 4/3) moist; 
many medium distinct mottles of olive 
yellow (2.5Y 6/6) moist; weak coarse 
subangular blocky structure; very hard, 
very firm, sticky and plastic; coats of 
dark gray (2.5Y 4/1) on faces of peds; 
neutral; clear wavy boundary. 

Clca—48 to 54 inches; gray (2.5Y 6/1) and light 
gray (2.5Y 7/1) clay loam, grayish 
brown (2.5Y 5/2) and light olive brown 
(2.5Y 5/8) moist; many medium distinct 
mottles of olive yellow (2.5Y 6/6) and 
yellowish brown (10YR 5/6) moist; 
massive; hard, friable, sticky and slightly 
plastic; few fine segregations of lime; 
strong effervescence; mildly alkaline; 
clear wavy boundary. 

C2ca—54 to 60 inches; light gray (2.5Y 7/1) 
loam, grayish brown (2.5Y 5/2) moist; 
common fine and medium distinct mottles 
of olive yellow (2.5Y 6/6) and yellowish 
brown (10YR 5/6) moist; massive; 
hard, friable, slightly sticky and slightly 
plastic; few fine segregations of lime; 
strong effervescence; mildly alkaline. 

The solum is 33 to 71 inches thick. Depth to free 
carbonates is 86 to more than 60 inches. In places, a 
1- to 38-inch layer of partly decomposed organic ma- 
terial is on the surface. The Al horizon is dark gray to 
grayish brown, and in places it is silt loam. It is 
medium acid or slightly acid and is 6 to 12 inches 
thick. The A2 horizon is dark gray to light brownish 
gray and in places is light silty clay loam. It is medium 
acid to neutral and is 4 to 10 inches thick. Some pro- 
files lack a B&A horizon. The B2t horizon is dark gray 
to olive gray and has hue of 2.5Y or 5Y. It commonly 
is silty clay, but in places it is clay, clay loam, or silty 
clay loam. It is 18 to 27 inches thick. The B3 horizon is 
gray to light olive gray and has hue of 2.5Y or 5Y, 
and in places it is clay or clay loam. The B3 horizon is 
calcareous in some profiles. The C horizon is sandy 
loam to silty clay loam and in places contains nests of 
gypsum crystals. 

Tetonka soils are near Crossplain, Harps, White- 
wood, and Worthing soils. The Tetonka soils have an 
A2 horizon that Crossplain and Worthing soils lack. 
They are better drained than the Worthing soils. They 
contain less calcium carbonate than the Harps soils 
and have a more clayey B horizon than the White- 
wood soils. 

Te—Tetonka silty clay loam. This is a level soil in 


closed depressions and along drainageways on uplands. 
The areas in depressions are circular to oval, and the 
areas along drainageways are long and narrow. Areas 
range from 2 to 20 acres in size. Slopes are 0 to 2 
percent. This Tetonka soil has the profile described 
as representative of the series, but in a few places the 
combined thickness of the surface and subsurface 
layers is less than 10 inches. 

Included with this soil in mapping are small areas 
of Crossplain, Harps, and Worthing soils. The Cross- 
plain soils are on the edge of the closed depressions, 
the Harps soils are on the edge of areas along drain- 
ageways, and the Worthing soils are in the lower part 
of some of the depressions. 

Runoff is ponded, and water commonly remains on 
the surface until it evaporates. Fieldwork commonly 
is delayed because of wetness. Crops are drowned or 
growth is seriously retarded in some years. This soil 
absorbs water slowly and compacts if it is farmed 
when wet. Wetness is the main concern of manage- 
ment. 

Most areas are cultivated. If adequately drained, 
this soil is moderately well suited to most crops grown 
in the survey area. In undrained areas, it is best suited 
to late-planted crops or to tame pasture and hay crops. 
Capability unit IIw-1 if drained, IVw-2 if undrained; 
pasture group A if drained, group B if undrained; 
windbreak group 10. 

Tt—-Tetonka-Harps complex. These are nearly level 
soils in upland basins. Areas consist of closed depres- 
sions and broad swales that connect the depressions. 
Slopes are 0 to 3 percent. The mapped areas consist of 
about 65 percent Tetonka soil, 25 percent Harps soil, 
and 10 percent other soils. The Tetonka soil is in the 
closed depressions and the low part of the broad 
swales, and the Harps soil is on very slight rises in 
the swales. This Tetonka soil has a surface layer of 
silty clay loam. It has thinner surface and subsurface 
layers than the soil described as representative of the 
series. This Harps soil has a loam surface layer, and 
it has the profile described as representative of the 
series. 

Included with these soils in mapping are small areas 
of Crossplain and Davison soils on the edge of some 
areas. 

Runoff is slow on the Harps soil and ponded on the 
Tetonka soil. Fieldwork is delayed in most years be- 
cause of wetness from flooding and from a high water 
table. In addition, the high lime content of the Harps 
soil affects crop growth and causes the soil to blow 
easily. Wetness is the main concern of management. 

Most areas are cultivated. In most areas drainage is 
adequate for most of the crops common to the survey 
area. In wet years these soils are better suited to late- 
seeded crops than to spring-sown small grain. Capabil- 
ity unit IIw-1; pasture group A; Tetonka soil is in 
windbreak group. 10, Harps soil is in windbreak 
group 2. 

Tw—Tetonka and Whitewood silty clay loams. These 
are nearly level soils in swales and along drainageways 
on uplands. Areas are long and narrow and range from 
3 to 25 acres in size. Slopes are 0 to 2 percent and are 
plane to slightly concave. Some areas are mostly 
Tetonka soil, and others consist of both soils in pro- 
portions that vary. This Tetonka soil has a profile simi- 
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lar to the one described as representative of the series, 
but the surface layer is thicker and the subsurface 
layer is thinner. This Whitewood soil has the profile 
described as representative of the series, but in a few 
places the surface layer and ‘subsoil are loam or clay 
loam 

Tealided with these soils in mapping are small areas 
of Clarno, Crossplain, Harps, and Prosper soils on the 
edge of the mapped areas. 

Runoff is slow, and it is ponded on the lower part of 
the landscape. Fieldwork commonly is delayed by wet- 
ness resulting from flooding and from a high water 
table. In some years, planted crops are drowned or 
their growth is seriously retarded. Wetness is the main 
concern of management. 

Most areas are cultivated. If adequately drained, 
these soils are moderately well suited to all crops 
grown in the survey area. They are better suited to 
late-planted crops than to spring-sown small grain in 
wet years. Capability unit IIw-1; pasture group A; 
Tetonka soil is in windbreak group 10, Whitewood 
soil is in windbreak group 2. 


Wann Series 


The Wann series consists of deep, somewhat poorly 
drained, nearly level, loamy soils on bottom land. These 
soils formed in stratified alluvium. The native vegeta- 
tion consisted mainly of tall grasses; deciduous trees 
and shrubs were in some areas. 

In a representative profile the surface layer is dark 
gray calcareous loam about 11 inches thick. The next 
layer, about 5 inches thick, is dark grayish brown cal- 
careous loam. The underlying material, to a depth of 
48 inches, is grayish brown calcareous fine sandy loam. 
Below this is dark grayish brown calcareous loam. 

Wann soils have medium fertility and moderate 
organic-matter content. Permeability is moderately 
rapid, and the available water capacity is high. Wann 
soils are subject to flooding for brief periods and they 
have a seasonal high water table at a depth of 2.2 to 6 
feet. 

Many areas are cultivated; some remain in native 
vegetation and are used for hay and for grazing. 

Representative profile of Wann loam, in cultivation, 
2,115 feet west and 1,760 feet north of the southeast 
corner of sec. 18, T. 98 N., R. 57 W. 

Ap—0 to 11 inches; dark gray (10YR 4/1) loam, 
very dark brown (10YR 2/2) moist; few 
fine and medium distinct mottles of dark 
yellowish brown (10YR 4/4) and olive 
yellow (2.5Y 6/6) moist; weak coarse 
subangular blocky structure parting to 
weak medium and fine granular; slightly 
hard, friable; slight effervescence; neu- 
tral; abrupt smooth boundary. 

AC—11 to 16 inches; dark grayish brown (10YR 
4/2) loam, very dark grayish brown 
(10YR 3/2) moist; many fine and me- 
dium distinct mottles of olive yellow 
(2.5Y 6/6) and dark yellowish brown 
(10YR 4/4) moist; weak coarse pris- 
matic structure parting to weak coarse 
and medium subangular blocky; hard, 
friable; few fine streaks of segregated 


lime; strong effervescence; mildly alka- 
line; clear wavy boundary. 

C1—16 to 38 inches; grayish brown (10YR 5/2) 
fine sandy loam stratified with thin lenses 
of silt loam, very dark grayish brown 
(10YR 3/2) moist; many fine and me- 
dium distinct mottles of dark yellowish 
brown (10YR 4/4), very dark brown 
(10YR 2/2), and olive yellow (2.5Y 6/6) 
moist; weak coarse’ and medium sub- 
angular blocky structure; slightly hard, 
very friable; strong effervescence : 
mildly alkaline; clear wavy boundary. 

C2—38 to 48 inches; grayish brown (10YR 5/2) 
fine sandy. loam stratified with thin len- 
ses of silt loam and loamy sand, very 
dark grayish brown (10YR 3/2) moist; 
many fine and medium distinct mottles 
of dark yellowish brown (10YR 4/4), 
very dark brown (10YR 2/2), and olive 
yellow (2.5Y 6/6) moist; massive; 
slightly hard, very friable; strong effer- 
vescence; mildly alkaline; clear wavy 
boundary. 

Ab—48 to 60 inches; dark grayish brown (10YR 
4/2) loam, very dark brown (10YR 2/2) 
moist; many fine and medium distinct 
mottles of dark yellowish brown (10YR 
4/4) moist; massive; slightly hard, fri- 
able; few fine streaks of segregated lime; 
strong effervescence; mildly alkaline. 

Depth to free carbonates is 15 inches or less. The A 
horizon is dark gray or dark grayish brown and 
ranges from fine sandy loam to silt loam. It is slightly 
acid or neutral and is 11 to 16 inches thick. Some 
profiles lack an AC horizon. The C horizon is gray to 


light yellowish brown in hue of 10YR or 2.5Y. It 


commonly is fine sandy loam or sandy loam but is 
stratified with finer or coarser material in the lower 
part. It is mildly alkaline or moderately alkaline. 

When moist, Wann soils in this survey area have 
darker colors in the C horizon than is defined as the 
range for the series, but this difference does not sig- 
nificantly alter their use or behavior. 

Wann soils contain more sand than the nearby 
Chaska, Clamo, and Lamo soils. 

Wa—Wann loam. This is a nearly level soil on low 
mounds and sandbar remnants on bottom land near 
the James River channel in Hutchinson County. Areas 
are narrow and range from 3 to 40 acres in size. Slopes 
are 0 to 2 percent and are plane to slightly convex. 
This soil has the profile described as representative of 
the series, but in places the underlying material is 
more sandy. 

Included with this soil in mapping are small areas 
of Clamo and Lamo soils on the lower part of the 
landscape. 

Runoff is slow. This soil is subject to flooding for 
brief periods. Fieldwork is delayed in some years by 
wetness resulting from flooding and from a seasonal 
high water table. This soil is subject to soil blowing if 
used for crops. Wetness and controlling soil blowing 
are the main concerns of management. 

Most areas are cultivated. This soil is moderately 
well suited to most crops grown in the survey area. In 
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some years it is better suited to late-seeded row crops 
than to spring-sown small grain. Capability unit 
IIIw-4, pasture group A, windbreak group 2. 


Wentworth Series 


The Wentworth series consists of deep, well drained, 
gently sloping, silty soils on uplands. These soils 
formed in glacial drift. The native vegetation con- 
sisted of a mixture of tall, mid, and short grasses. 

In a representative profile the surface layer is dark 
grayish brown silt loam about 10 inches thick. The 
subsoil, about 16 inches thick, is silty clay loam. It is 
dark grayish brown and brown in the upper and 
middle parts and light brownish gray in the lower 
part. The lower part is calcareous. The underlying ma- 
terial, to a depth of 49 inches, is light gray and gray, 
calcareous silty clay loam and light gray calcareous 
silt loam. Light gray calcareous sandy loam is at a 
depth of 49 inches. 

Wentworth soils have medium to high fertility and 
moderate to high organic-matter content. Permeability 
is moderate, and the available water capacity is high. 

Most areas are used for crops; a few remain in 
native grassland and are used for hay and for grazing. 

Wentworth soils in this survey area are mapped 
only with Egan soils. 

Representative profile of Wentworth silt loam, in an 
area of Egan and Wentworth silt loams, 2 to 6 percent 
slopes, in cultivation, 2,010 feet south and 335 feet 
eg the northwest corner of sec. 1, T. 97 N., R. 

Ap—0 to 10 inches; dark grayish brown (10YR 
4/2) silt loam, very dark brown (10YR 
2/2) moist; weak coarse and medium 
subangular blocky structure parting to 
weak fine granular; slightly hard, fri- 
able; medium acid; abrupt smooth 
boundary. 

B21—10 to 16 inches; dark grayish brown (10YR 
4/2) and brown: (10YR 5/8) silty clay 
loam, dark brown (10YR 3/3) moist; 
weak coarse prismatic structure parting 
to weak coarse and medium subangular 
blocky; hard, friable, slightly sticky and 
slightly plastic; shiny coats on faces of 
peds; slightly acid; clear wavy boundary. 

B22—16 to 21 inches; brown (10YR 5/3) and 
dark grayish brown (10YR 4/2) silty 
clay loam, very dark grayish brown 
(10YR 3/2) and dark brown (10YR 
4/3) moist; weak coarse prismatic struc- 
ture parting to weak coarse and medium 
subangular blocky; hard, friable, slightly 
sticky and slightly plastic; shiny coats 
on faces of peds; neutral; clear wavy 
boundary. 

B3ca—21 to 26 inches; light brownish gray (2.5Y 
6/2) silty clay loam, dark grayish brown 
(2.5Y 4/2) moist; weak coarse prismatic 
structure parting to weak medium and 
coarse subangular blocky; hard, friable, 
slightly sticky; common medium spots 
and streaks of segregated lime; strong 


effervescence; mildly alkaline; clear 
wavy boundary. 

Clca—26 to 30 inches; light gray (2.5Y 7/1) and 
gray (2.5Y 6/1) silty clay loam, gray 
(2.5Y 5/1) moist; common medium and 
coarse distinct mottles of dark yellowish 
brown (10YR 4/4) and light olive brown 
(2.5Y 5/6) moist; weak coarse subangu- 
lar blocky structure; hard, friable, 
slightly sticky; common medium segre- 
gations of lime; strong effervescence; 
mildly alkaline; gradual wavy boundary. 

C2ca—80 to 49 inches; light gray (2.5Y 7/1) silt 
loam, gray (2.5Y 5/1) moist; common 
medium and coarse distinct mottles of 
dark yellowish brown (10YR 4/4) and 
light olive brown (2.5Y 5/6) moist; mas- 
sive; slightly hard, very friable; few 
fine and medium spots and streaks of 
segregated lime; strong effervescence; 
moderately alkaline; gradual wavy 
boundary. 

TIC8ca—49 to 60 inches; light gray (2.5Y 7/1) 
sandy loam, gray (2.5Y 5/1) moist; few 
medium and fine distinct mottles of light 
olive brown (2.5Y 5/6) and dark yellow- 
ish brown (10YR 4/4) moist; massive; 
soft, very friable; few fine segregations 
of lime; strong effervescence; mildly 
alkaline. 

The solum is 20 to 38 inches thick. The silty material 
in which the soil formed is 40 inches or more thick. 
The A horizon is very dark gray to dark grayish 
brown and is silty clay loam in places. It is medium 
acid to neutral and is 5 to 10 inches thick. The B2 
horizon is dark grayish brown to light yellowish brown 
in hue of 10YR or 2.5Y. It is silt loam in places and is 
10 to 18 inches thick. The C horizon is gray to pale 
yellow in hue of 10YR or 2.5Y,. It commonly is strati- 
fied with thin lenses of loamy or sandy material, and 
the lower part ranges from loamy sand to clay loam. 

Wentworth soils are silty to a greater depth than 
the nearby Egan soils. 


Whitewood Series 


The Whitewood series consists of deep, somewhat 
poorly drained, nearly level, silty soils on uplands in 
swales and slightly depressed drainageways. These 
soils formed in alluvium that washed from adjacent 
soils, The native vegetation consisted mainly of tall 
and mid grasses. 

In a representative profile the surface layer is very 
dark gray silty clay loam and silt loam about 15 inches 
thick. The subsoil is about 24 inches thick. It is dark 
gray silty clay loam in the upper part, dark grayish 
brown loam in the middle part, and grayish brown 
loam in the lower part. The underlying material, to a 
depth of 49 inches, is light brownish gray calcareous 
silt loam. Light brownish gray calcareous clay loam 
is at a depth of 49 inches. 

Whitewood soils have high fertility and organic- 
matter content. Permeability is moderately slow, and 
the available water capacity is high. Whitewood soils 
receive runoff from adjacent soils and are subject to 
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flooding for very brief periods. They also have a sea- 
sonal water table within a depth of 5 feet. 

Most areas are used for crops; a few remain in na- 
tive grassland and are used for hay and pasture. 

Whitewood soils in this survey area are mapped 
only with Tetonka soils. 

Representative profile of Whitewood silty clay loam, 
in an area of Tetonka and Whitewood silty clay loams, 
in cultivation, 1,660 feet east and 160 feet south of the 
northwest corner of sec. 26, T. 102 N., R. 57 W. 

Ap—0 to 10 inches; very dark gray (10YR 3/1) 
silty clay loam, black (10YR 2/1) moist; 
few fine faint mottles of light yellowish 
brown (10YR 6/4) moist; weak coarse 
and medium subangular blocky structure 
parting to weak fine granular; slightly 
hard, friable, slightly sticky; slightly 
acid; abrupt smooth boundary. 

A12—10 to 15 inches; very dark gray (10YR 
3/1) silt loam, black (1OYR 2/1) moist; 
few fine faint mottles of light yellowish 
brown (10YR 6/4) moist; weak coarse 
prismatic structure parting to weak 
coarse and medium subangular blocky; 
slightly hard, very friable, slightly 
sticky; slightly acid; clear wavy bound- 


ary. 

B21—15 to 26 inches; dark gray (10YR 4/1) silty 
clay loam, very dark brown (10YR 2/2) 
moist; common fine faint mottles of light 
yellowish brown (10YR 6/4) moist; 
weak coarse prismatic structure parting 
to weak coarse and medium subangular 
blocky; hard, friable, slightly sticky and 
slightly plastic; shiny coats on faces of 
peds; slightly acid; clear wavy boundary. 

B22g—26 to 32 inches; dark grayish brown 
(10YR 4/2) loam, very dark brown 
(1OYR 2/2) moist; many medium dis- 
tinct mottles of light olive brown (2.5Y 
5/6) and brown (10YR 4/4) moist; 
weak medium and coarse prismatic struc- 
ture parting to weak medium and coarse 
subangular blocky; hard, friable, slightly 
sticky and slightly plastic; shiny coats 
on faces of peds; neutral; clear wavy 
boundary. 

B38g—32 to 39 inches; grayish brown (2.5Y 5/2) 
loam, dark grayish brown (2.5Y 4/2) 
moist; many fine and medium distinct 
mottles of light olive brown (2.5Y 5/6) 
and yellowish brown (10YR 6/4) moist; 
weak coarse prismatic structure parting 
to weak coarse subangular blocky; hard, 
friable, slightly sticky; few fine and me- 
dium dark segregations of iron and man- 
ganese oxides; mildly alkaline; abrupt 
wavy boundary. 

C1g—89 to 49 inches; light brownish gray (2.5Y 

6/2) silt loam, dark grayish brown 
(2.5Y 4/2) moist; many medium distinct 
mottles of light olive brown (2.5Y 5/6) 
and yellowish brown (10YR 6/4) moist; 
massive; hard, very friable; many fine 
and medium dark segregations of iron 


and manganese oxides; strong effer- 
vescence; mildly alkaline; clear wavy 
boundary. 

C2g—49 to 60 inches; light brownish gray (2.5Y 
6/2) clay loam, dark grayish brown 
(2.5Y 4/2) moist; many medium distinct 
mottles of light olive brown (2.5Y 5/6) 
and light yellowish brown (10YR 6/4) 
moist; massive; hard, friable, slightly 
sticky and slightly plastic; many fine 
and medium dark segregations of iron 
and manganese oxides; strong effer- 
vescence; mildly alkaline. 

The thickness of the solum and depth to free car- 
bonates are 28 to 52 inches. The A horizon is very 
dark gray or dark gray. It is slightly acid or neutral 
and is 14 to 20 inches thick. The B2 horizon is dark 
gray to grayish brown in hue of 10YR or 2.5Y. It is 
silty clay loam or silt loam in the upper part and clay 
loam or loam in the lower part. It is slightly acid to 
mildly alkaline and is 14 to 20 inches thick. Some 
profiles lack a B3 horizon, and in places the B3 horizon 
is calcareous. The B3 and C horizons are gray to light 
olive gray or light gray in hue of 2.5Y or 5Y. They 
range from loam to silty clay loam, but in places they 
are stratified with thin lenses of loamy sand or sandy 
loam. The B3 and C horizons are mildly alkaline or 
moderately alkaline. 

Whitewood soils in this survey area contain more 
sand in the lower part of the B horizon and are dark 
colored to a greater depth than is defined as the range 
for the series, but these differences do not significantly 
alter their use and behavior. 

Whitewood soils are near Crossplain, Onita, Pros- 
per, Tetonka, and Worthing soils. They have a less 
clayey B horizon than the Crossplain, Onita, Tetonka, 
and Worthing soils, and they are more poorly drained 
and are more silty than the Prosper soils. 


Worthing Series 


The Worthing series consists of deep, poorly drained 
and very poorly drained, level soils in closed depres- 
sions on uplands. These soils formed in alluvium that 
washed from adjacent soils. They have a clayey sub- 
soil. The native vegetation consisted mainly of tall 
grasses, sedges, and rushes. 

In a representative profile the surface layer is dark 
gray silty clay loam about 16 inches thick. The subsoil, 
about 40 inches thick, is gray silty clay. The underly- 
ing material is light gray calcareous clay. 

Worthing soils have high fertility and organic- 
matter content. Permeability is slow, and the available 
water capacity is high. Runoff from adjacent soils 
ponds on these soils, and water remains on the surface 
until it evaporates late in summer. The water table 
generally is within 5 feet of the surface. 

Many areas remain in native vegetation and are 
used for hay crops and pasture. Some areas, generally 
those in which drainage has been provided, are used 
for crops. 

Representative profile of Worthing silty clay loam, 
in native grassland, 1,625 feet north and 65 feet west 
of the southeast corner of sec. 29, T. 99 N., R. 56 W. 

A11—0 to 9 inches; dark gray (2.5Y 4/1) silty 
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clay loam, black (2.5Y 2/1) moist; few 
fine faint mottles of dark yellowish 
brown (10YR 4/4) moist; moderate me- 
dium subangular blocky structure part- 
ing to moderate fine granular; hard, 
friable, slightly sticky and slightly plas- 
tic; few fine rounded dark concretions of 
iron and manganese oxides; slightly 
acid; clear wavy boundary. 


A12—9 to 16 inches; dark gray (2.5Y 4/1) silty 


clay loam, black (2.5Y 2/1) moist; few 
fine faint mottles of dark yellowish 
brown (10YR 4/4) and olive brown 
(2.5Y 4/4); weak medium prismatic 
structure parting to weak medium and 
fine subangular blocky; hard, friable, 
slightly sticky and slightly plastic; few 
fine and medium rounded dark concre- 
tions of iron and manganese oxides; 
slightly acid; clear wavy boundary. 


B21t—16 to 31 inches; gray (2.5Y 5/1) silty 


clay, black (5Y 2/1) moist; few fine dis- 
tinct mottles of very dark grayish brown 
(2.5Y 3/2) moist; weak coarse prismatic 
structure parting to moderate medium 
and fine subangular blocky; very hard, 
very firm, sticky and plastic; shiny coats 
on faces of peds; few fine and medium 
rounded dark concretions of iron and 
manganese oxides; neutral; gradual 
wavy boundary. 


B22tg—31 to 40 inches; gray (5Y 5/1) silty clay, 


very dark gray (5Y 3/1) moist; com- 
mon medium distinct mottles of dark 
yellowish brown (10YR 4/4) and very 
dark grayish brown (2.5Y 3/2) moist; 
weak coarse prismatic structure parting 
to weak and moderate coarse and me- 
dium subangular blocky; very hard, very 
firm, sticky and plastic; shiny coats on 
faces of peds; few fine and medium 
rounded dark concretions of iron and 
manganese oxides; neutral; gradual 
wavy boundary. 


B23tg—40 to 46 inches; gray (5Y 5/1) silty clay, 


very dark gray (5Y 3/1) moist; many 
medium and coarse distinct mottles of 
light olive brown (2.5Y 5/6) and dark 
yellowish brown (10YR 4/4) moist; 
weak coarse prismatic structure parting 
to weak coarse and medium subangular 
blocky; very hard, very firm; sticky and 
plastic; few fine rounded dark concre- 
tions of iron and manganese oxides; neu- 
tral; gradual wavy boundary. 


B8g—46 to 56 inches; gray (5Y 6/1) silty clay, 


dark gray (5Y 4/1) moist; many me- 
dium and coarse distinct mottles of light 
olive brown (2.5Y 5/6) and dark yellow- 
ish brown (10YR 4/4) moist; weak 
coarse prismatic structure parting to 
weak medium and coarse subangular 
blocky; hard, firm, sticky and plastic; 
few fine rounded dark concretions and 
segregations of iron and manganese ox- 


ides; neutral; abrupt wavy boundary. 

Cg—5é6 to 60 inches; light gray (5Y 7/1) silty 
clay, olive gray (5Y 5/2) moist; many 
medium and coarse prominent mottles of 
light olive brown (2.5Y 5/6) and dark 
yellowish brown (10YR 4/4) moist; 
massive; hard, firm, sticky and plastic; 
few dark segregations of iron and man- 
ganese oxides; strong effervescence; 
mildly alkaline. 

The solum is 40 to 65 inches thick. Depth to free 
carbonates is 35 to 65 inches. In places, a 1- to 4-inch 
layer of organic material is on the surface. The A 
horizon is very dark gray or dark gray and has hue 
of 10YR or 2.5Y. It is medium acid to neutral and is 
10 to 20 inches thick. The B2t horizon is very dark 
gray to gray and in places is silty clay loam or clay. 
It is slightly acid or neutral and is 25 to 35 inches 
thick. The B8g horizon has hue of 2.5Y or 5Y and in 
places is calcareous. In places, the C horizon is non- 
calcareous. 

Worthing soils are more poorly drained than the 
Crossplain and Tetonka soils, and they do not have an 
A2 horizon, which Tetonka soils have. 

Ww—Worthing silty clay loam. This is a level soil in 
closed depressions on uplands. Most of the areas are 
circular to oval in shape, and they range from 3 to 50 
acres in size. Slopes are 0 to 1 percent. 

Included with this soil in mapping are small areas 
of Crossplain, Harps, and Tetonka soils on the edge of 
some of the areas. 

Runoff is ponded, and water remains on the surface 
until it evaporates. This soil compacts and loses its 
tilth if farmed when wet. Wetness is the main concern 
of management. ‘ 

Most areas remain in native grassland and are used 
for hay and pasture. Some areas have been seeded to 
tame grasses, and a few areas are cultivated. This soil 
is suited to late-planted crops if adequately drained. 
In undrained areas, it is.best suited to hay and pasture. 
Capability unit IIIw-1 if drained, Vw—2 if undrained; 
pasture group A if drained, group B if undrained; 
windbreak group 10. 


Use and Management of the Soils 


The soil survey is a detailed inventory and evalua- 
tion of the most basic resource of the survey area—the 
soil. It is useful in adjusting land use, including ur- 
banization, to the limitations and potentials of natural 
resources and the environment. Also, it can help avoid 
soil-related failures in uses of the land. | 

While a soil survey is in progress, soil scientists, 
conservationists, engineers, and others keep extensive 
notes about the nature of the soils and about unique 
aspects of behavior of the soils. These notes include 
data on erosion, drought damage to specific crops, 
yield estimates, flooding, the functioning of septic tank 
disposal systems, and other factors affecting the pro- 
ductivity, potential, and limitations of the soils under 
various uses and management. In this way, field ex- 
perience and measured data on soil properties and 
performance are used as a basis for predicting soil 
behavior. 
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Information in this section is useful in planning the 
use and management of soils for crops and pasture, 
woodland, and rangeland, as sites for buildings, high- 
ways and other transportation systems, sanitary facili- 
ties, and for wildlife habitat. From the data presented, 
the potential of each soil for specified land uses can 
be determined, soil limitations to these land uses can 
be identified, and costly failures in houses and other 
structures, caused by unfavorable soil properties, can 
be avoided. A site where soil properties are favorable 
can be selected, or practices that will overcome the 
soil limitations can be planned. 

Planners and others using the soil survey can eval- 
uate the impact of specific land uses on the overall 
productivity of the survey area or other broad plan- 
ning area and on the environment. Productivity and 
the environment are closely related to the nature of 
the soil. Plans should maintain or create a land-use 
pattern in harmony with the natural soil. 

Contractors can find information that is useful in 
locating sources of sand and gravel, roadfill, and top- 
soil. Other information indicates the presence of bed- 
rock, wetness, or very firm soil horizons that cause 
difficulty in excavation. 

Health officials, highway officials, engineers, and 
many other specialists also can find useful informa- 
tion in this soil survey. The safe disposal of wastes, 
for example, is closely related to properties of the soil. 
Pavements, sidewalks, campsites, playgrounds, lawns, 
and trees and shrubs are influenced by the nature of 
the soil. 


Management of Cropland’? 


The survey area is dominantly cropland, and about 
75 percent of the area is cultivated. Corn, oats, alfalfa, 
sorghum, soybeans, and tame grasses are the main 
crops. 

Sone soils can be used for a single crop for many 
years without damage to their physical condition. 
Other soils deteriorate rapidly when used continuously 
for one crop, especially a crop that produces little 
residue. Successful long-term cultivation depends on 
managing the soil according to its capabilities and 
limitations for cropland use. Controlling erosion and 
soil blowing, conserving moisture, and maintaining 
fertility and tilth are important management objec- 
tives in the survey area. A conservation cropping sys- 
tem tailored to the properties of each soil or group of 
soils is needed to meet these objectives. 

Some of the practices that help control erosion and 
soil blowing are use of crop residue, contour farming, 
terracing, minimum tillage, wind stripcropping, and 
the use of ‘field windbreaks. These practices also help 
to conserve moisture and maintain fertility and tilth. 
Grassed waterways and diversions and emergency 
tillage also help to contro] erosion and soil blowing. 
Generally, a combination of practices is most effective. 

Practices that help to maintain tilth are use of crop 
residue, minimum tillage, timely tillage, chiseling or 
subsoiling, using green manure crops, and including 
grasses and legumes in the cropping system. These 
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practices and practices that help control erosion and 
soil blowing, in addition to using chemical fertilizer 
and manure, help to maintain or improve fertility. 

In most years, several soils are too wet for fieldwork 
in spring. Conserving moisture and reducing runoff on 
adjacent sloping soils help to reduce soil wetness. For 
wet soils and for soils that are high in content of salt, 
crops should be selected that will increase organic 
residue and thus eventually improve the soil. Improved 
drainage also helps to offset such unfavorable soil fea- 
tures as wetness and salinity. 


Capability grouping 


Capability grouping shows, in a general way, the 
suitability of soils for most kinds of field crops. The 
soils are classed according to their limitations when 
they are used for field crops, the risk of damage when 
they are used, and the way they respond to treatment. 
The grouping does not take into account major and 
generally expensive landforming that would change 
slope, depth, or other characteristics of the soils; does 
not take into consideration possible but unlikely major 
reclamation projects, and does not apply to rice, cran- 
berries, horticultural crops, or other crops that re- 
quire special management. Capability classification is 
not a substitute for interpretations designed to show 
suitability and limitations of groups of soils for range- 
land, for forest trees, or for engineering purposes. 

In the capability system, all kinds of soil are 
grouped at three levels: capability class, subclass, and 
unit. These levels are defined in the following para- 
graphs. 

CAPABILITY CLASSES, the broadest groups, are desig- 
nated by Roman numerals I through VIII. The numer- 
als indicate progressively greater limitations and 
narrower choices for practical use. The classes are 
defined as follows: 


Class I soils have few limitations that restrict 
their use. 

Class II soils have moderate limitations that re- 
duce the choice of plants or that require mod- 
erate conservation practices. 

Class III soils have severe limitations that reduce 
the choice of plants, or that require special 
conservation practices, or both. 

Class IV soils have very severe limitations that 
reduce the choice of plants, or that require very 
careful management, or both. 

Class V soils are not likely to erode but have 
other limitations, impractical to remove, that 
limit their use. 

Class VI soils have severe limitations that make 
them generally unsuitable for cultivation. 

Class VII soils have very severe limitations that 
make them unsuitable for cultivation. 

Class VIII soils and landforms have limitations 
that nearly preclude their use for commercial 
crop production, 


CAPABILITY SUBCLASSES are soil groups within one 
class; they are designated by adding a small letter, 
é, W, $, or c, to the class numeral, for example, IIe. The 
letter e shows that the main limitation is risk of ero- 
sion unless close-growing plant cover is maintained; 
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w shows that water in or on the soil interferes with 
plant growth or cultivation (in some soils the wetness 
can be partly corrected by artificial drainage) ; s shows 
that the soil is limited mainly because it is shallow, 
droughty, or stony; and ¢, used in only some parts of 
the United States, shows that the chief limitation is 
climate that is too cold or too dry. 

In class I there are no subclasses because the soils 
of this class have few limitations. Class V contains 
only the subclasses indicated by w, s, or ¢ because the 
soils in class V are subject to little or no erosion, 
though they have other imitations that restrict their 
use to pasture, rangeland, woodland, wildlife habitat, 
or recreation. 

The CAPABILITY UNIT is identified in the description 
of each soi] mapping unit in the section “Description 
of the Soils.” Capability units are soil groups within 
the subclasses. The soils in one capability unit are 
enough alike to be suited to the same crops and pasture 
plants, to require similar management, and to have 
similar productivity. Thus, the capability unit is a 
convenient grouping for making many statements 
about management of soils. Capability units are gener- 
ally designated by adding an Arabic numeral to the 
subclass symbol, for example, Ile—4 or IITe-6. 


Management by capability units 


In the following pages the capability units in the 
survey area are described, and suggestions for the use 
and management of the soils are given. The capability 
units within a subclass are not numbered consecutively 
because not all of the units in the statewide system are 
in this survey area. The unit in which a soil has been 
placed is given in the ‘Guide to Mapping Units” at 
the back of this survey. 


CAPABILITY UNIT I-1 


Bon loam is the only soi] in this unit. It is a deep, 
moderately well drained, nearly level soil on bottom 
lands. It formed in stratified alluvium. 

This soil has high fertility and organic-matter con- 
tent. The available water capacity is moderate or high. 
Permeability is moderate. Runoff is slow. In some 
years this soil is subject to flooding caused by stream 
overflow and by runoff from adjacent soils. The addi- 
tional moisture is beneficial. In most years, the limita- 
tions to cropping are slight. Maintaining fertility is 
the main concern of management. 

This soil is well suited to the crops grown in the 
survey area. It is used mainly for corn, oats, sorghum, 
alfalfa, and tame grasses. 

The use of crop residue and including grasses and 
legumes in the cropping system help to maintain fer- 
tility and the organic-matter content. Applying chemi- 
cal fertilizer and manure is also helpful. 


CAPABILITY UNIT 1-2 


This unit consists of deep, well drained and mod- 
erately well drained, nearly level, loamy and silty soils 
on uplands. Most of these soils formed in glacial till 
and glacial melt-water deposits, but some formed in 
alluvium that washed from adjacent soils. 

These soils have medium to high fertility and mod- 
erate to high organic-matter content. The available 


water capacity is high. Permeability is moderate or 
moderately slow. Runoff is slow to medium, and the 
hazard of erosion is slight. Limitations to use of the 
soils for crops are slight. Maintaining fertility and 
tilth is the main concern of management. 

These soils are well suited to all crops grown in the 
survey area. Corn, oats, sorghum, and soybeans are 
the main crops. Alfalfa and tame grasses also are 
grown. 

Using crop residue and including grasses and le- 
gumes in the cropping system help to maintain fer- 
tility, tilth, and organic-matter content. Applying 
chemical fertilizer and manure also helps to maintain 
fertility. 


CAPABILITY UNIT I-3 


This unit consists of deep, moderately well drained 
and well drained, nearly level soils on flats and in 
swales on uplands. These soils have a surface layer of 
loam or silt loam. 

Most of these soils have high fertility and organic- 
matter content. The available water capacity is high. 
Permeability is moderate or moderately slow. Runoff 
is slow; most of these soils receive runoff from ad- 
jacent soils. This additional moisture is beneficial in 
most years. The limitations to use of the soils for crops 
are slight. Maintaining fertility and tilth is the main 
concern of management. 

These soils are well suited to all crops grown in the 
survey area. Corn, oats, soybeans, and sorghum are the 
main crops. Alfalfa and tame grasses also are grown. 

The use of crop residue, including grasses and le- 
gumes in the cropping system, and the application of 
chemical fertilizer and manure help to maintain fer- 
tility and tilth. 


CAPABILITY UNIT Ile~1 


This unit consists of deep, moderately well drained, 
gently sloping soils in upland swales and on foot slopes 
and fans on the edge of stream valleys. These soils 
have a surface layer of loam or silt loam. 

These soils have high fertility and organic-matter 
content. The available water capacity is high. Perme- 
ability is moderate or moderately slow. Runoff is me- 
dium, and most areas receive runoff from adjacent 
areas. Controlling erosion is the main concern of man- 
agement. Maintaining fertility and tilth is also an 
important concern. 

These soils are well suited to all crops grown in the 
survey area. Corn, oats, soybeans, sorghum, and al- 
falfa are the main crops. 

The use of crop residue, contour farming, terracing, 
minimum tillage, and grassed waterways help to con- 
trol erosion and to maintain fertility and tilth. Apply- 
ing chemical fertilizer and manure also helps to 
maintain fertility and organic-matter content. 


CAPABILITY UNIT IMe~2 


This unit consists of deep, well drained, undulating 
soils on uplands. These soils have a loam surface layer. 

These soils have medium fertility and moderate 
organic-matter content. The available water capacity 
is high. Permeability in the subsoil is moderate. Runoff 
is medium, and the hazard of erosion is moderate. Con- 
trolling erosion is the main concern of management. 
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Maintaining fertility, organic-matter content, and tilth 
is also an important concern. ; 

These soils are well suited to aJl crops grown in the 
survey area. Corn, oats, sorghum, and alfalfa are the 
main crops. 

The use of crop residue, minimum tillage, contour 
farming, terracing, and grassed waterways help to 
control erosion and to maintain fertility and tilth. If 
slopes are too short and irregular for contouring, the 
alternative is the use of more close-sown crops in the 
cropping system. Using grasses and legumes in 
the cropping system and applying chemical fertilizer 
and manure also help to maintain fertility and the 
organic-matter content. 


CAPABILITY UNIT He-S 


This unit consists of deep, well drained and mod- 
erately well drained, gently sloping soils on uplands. 
Most of these soils formed in silty glacial drift and 
have long smooth slopes. They have a surface layer of 
silt loam or silty clay loam. 

These soils have medium to high fertility and mod- 
erate to high organic-matter content. The available 
water capacity is high. Permeability is moderate or 
moderately slow. Runoff is medium, and the hazard of 
erosion is moderate. Controlling erosion is the main 
concern of management. Maintaining fertility, organic- 
matter content, and tilth is also an important concern. 

These soils are well suited to all crops grown in the 
survey area. Corn, oats, sorghum, soybeans, and alfalfa 
are the main crops. 


The use of crop residue, contour farming, terracing, 
grassed waterways, and minimum tillage help to con- 
trol erosion and to maintain tilth (fig. 12). Using 
grasses and legumes in the cropping system and apply- 
Ing chemical fertilizer and manure also help to main- 
tain fertility and organic-matter content. 


CAPABILITY UNIT Ile—4 


This unit consists of deep, moderately well drained, 
nearly level to gently undulating soils on uplands. 
These soils have a high lime content within 15 inches 
of the surface. They commonly have a surface layer of 
loam, but in some areas it is silt loam or very fine 
sandy loam. 

These soils have medium fertility and moderate 
organic-matter content. The available water capacity is 
moderate or high. Permeability is moderate. Runoff is 
slow, and the hazard of erosion is slight. The high lime 
content causes these soils to blow easily. It also affects 
crop growth by lowering the level of available phos- 
phorus. Fieldwork is delayed in wet years because of 
the seasonal high water table. In most years, however, 
drainage is adequate for crops. Controlling soil blowing 
is the main concern of management. Maintaining or 
improving fertility and maintaining organic-matter 
content and tilth are also important concerns. 

These soils are moderately well suited to all crops 
grown in the survey area. Corn, oats, sorghum, soy- 
beans, and alfalfa are the main crops. Using crop resi- 
due, leaving the surface rough after plowing in the 
fall, using close-sown crops in the cropping system, 


Figure 12.—Terraces in Hutchinson County in an srea of Egan and Wentworth silt loams, 2 to 6 percent slopes, 
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and field windbreaks help to control soil blowing. Using 
grasses and legumes in the cropping system and apply- 
ing chemical fertilizer and manure help to improve 
ene to maintain the organic-matter content 
and tilth. 


CAPABILITY UNIT Iw-1 


This unit consists of deep, poorly drained and some- 
what poorly drained, nearly level and level soils on 
uplands in closed depressions and swales and along 
drainageways. These soils have a surface layer of 
loam, clay loam, silt loam, or silty clay loam. 

These soils have medium to high fertility and mod- 
erate to high organic-matter content. The available 
water capacity is moderate to high. Permeability is 
moderately slow to very slow in most of these soils. 
Runoff is slow to ponded. Fieldwork is commonly de- 
layed because of wetness from flooding and from a 
seasonal high water table. In most years, however, 
drainage is adequate for crop use. These soils compact 
and lose their tilth if worked when wet. Wetness is the 
main concern of management. Maintaining fertility 
and tilth is also an important concern. 

These soils are moderately well suited to most crops 
grown in the survey area. Corn, oats, sorghum, soy- 
beans, and alfalfa are the main crops. 

Practices that reduce runoff from adjacent soils help 
to control wetness. Installing and maintaining surface 
drains help to remove excess water. Using grasses and 
legumes in the cropping system and applying chemical 
fertilizer and manure help to maintain fertility and 
tilth. Timely tillage also helps to maintain tilth. 


CAPABILITY UNIT Ilw-3 


This unit consists of deep, somewhat poorly drained 
and poorly drained, nearly level soils on bottom lands. 
These soils formed in alluvium. Their surface layer is 
commonly silty clay loam or silt loam, but in places it 
is loam or very fine sandy loam. 

These soils have high fertility and organic-matter 
content. The available water capacity is moderate or 
high. Permeability is moderately slow or slow in most 
of these soils; in some, it is moderate to moderately 
rapid. Runoff is slow, and these soils are subject to 
flooding. Fieldwork is commonly delayed in spring be- 
cause of wetness resulting from flooding or from a 
seasonal high water table; however, in most years 
drainage is adequate for crops. Some of these soils 
compact and lose their tilth if worked when wet. Wet- 
ness is the main concern of management. Maintaining 
fertility and tilth is also an important concern. 

These soils are well suited to most crops grown in 
the survey area. They are used mainly for corn, 
sorghum, and alfalfa. Oats and tame grasses also are 
grown. The soils generally are better suited to late- 
seeded crops than to spring-sown small grain. 

Installing and maintaining surface drains helps to 
control wetness. Returning crop residue to the soil, 
including grasses and legumes in the cropping system, 
timely tillage, and applying chemical fertilizer and 
manure help to maintain fertility and tilth. 


CAPABILITY UNIT IIs-1 
This unit consists of deep, moderately well drained, 


nearly level soils on uplands. These soils have a silty 
clay loam surface layer, a silt loam subsurface layer, 


_and a claypan subsoil. 


These soils have medium fertility and moderate 
organic-matter content. The available water capacity 
is high. The claypan subsoil absorbs water slowly and 
releases it slowly to plants. These soils compact and 
lose their tilth if farmed when wet. Runoff is slow, 
and the hazards of erosion and soil blowing are slight. 
Improving water intake and maintaining tilth are the 
main concerns of management. Maintaining fertility 
and organic-matter content is also an important con- 
cern, 

These soils are moderately well suited to all crops 
grown in the survey area. They are used mainly for 
corn, oats, sorghum, and alfalfa. They are better suited 
to early-maturing crops, such as small grain, and 
drought-resistant crops, such as sorghum, than to corn. 

Returning crop residue to the soil, including grasses 
and legumes in the cropping system, and timely tillage 
help to improve water intake and to maintain tilth. 
Applying chemical fertilizer and manure helps to main- 
tain fertility and organic-matter content. 


CAPABILITY UNIT Uls-3 


This unit consists of well drained and somewhat 
poorly drained, nearly level soils on uplands and ter- 
races, These soils are moderately deep over gravelly 
sand and have a loam surface layer. 

These soils have medium fertility and moderate to 
high organic-matter content. The available water ca- 
pacity is moderate or low. Permeability is moderate in 
the subsoil and rapid in the underlying gravelly sand. 
Runoff is slow. Some of these soils are subject to flood- 
ing for very brief periods and have a seasonal high 
water table, and all of these soils are somewhat 
droughty in dry years because of the underlying 
gravelly sand. Conserving moisture is the main concern 
of management. Maintaining fertility and the organic- 
matter content and controlling soil blowing are also 
important concerns. 

These soils are moderately well suited to all crops 
grown in the survey area. They are used mainly for 
corn, oats, sorghum, soybeans, and alfalfa. 

Returning crop residue to the soil and minimum 
tillage help to conserve moisture and to control soil 
blowing. Wind stripcropping, field windbreaks, and 
leaving the surface rough after plowing in the fall also 
help to control soil blowing and to conserve moisture. 
Including grasses and legumes in the cropping system 
and applying chemical fertilizer and manure help to 
maintain fertility and the organic-matter content. 


CAPABILITY UNIT IIIe-1 


This unit consists of deep, well drained, gently roll- 
ing soils on uplands. These soils have a loam surface 
layer. Slopes generally are short and convex. 

These soils have medium fertility and moderate 
organic-matter content. The available water capacity 
is high. Permeability in the subsoil is moderate. Runoff 
is medium, and the hazard of erosion is severe. Con- 
trolling erosion is the main concern of management. 
Conserving moisture and maintaining fertility, organic- 
matter content, and tilth are also important concerns. 

These soils are well suited to most crops grown in 
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the survey area if erosion is controlled. They are used 
mainly for corn, sorghum, alfalfa, and tame grasses. 

Returning crop residue to the soil, contour farming, 
terracing, grassed waterways, and minimum tillage 
help to control erosion. If slopes are too short and ir- 
regular for contouring and terracing, the alternative 
is the use of more close-sown crops and grasses and 
legumes in the cropping system. Applying chemical 
fertilizer and manure helps to maintain fertility, 
organic-matter content, and tilth. 


CAPABILITY UNIT IIle-2 


This unit consists of deep, well drained and moder- 
ately well drained, moderately sloping soils on uplands. 
These soils have a surface layer of loam, silt loam, or 
silty clay loam. Slopes generally are moderately long 
and uniform. 

These soils have medium to high fertility and mod- 
erate to high organic-matter content. The available 
water capacity is high. Permeability is moderate in the 
subsoil. Runoff is medium, and the hazard of erosion 
is severe. Controlling erosion is the main concern of 
management. Conserving moisture and maintaining 
fertility, organic-matter content, and tilth are also 
important concerns. 

These soils are well suited to most crops grown in 
the survey area if erosion is controlled. They are used 
mainly for corn, oats, sorghum, alfalfa, and tame 
grasses. 

Returning crop residue to the soil, contour farming, 
terracing, grassed waterways, and minimum tillage 
help to control erosion and to conserve moisture. Using 
grasses and legumes in the cropping system and apply- 
ing chemical fertilizer and manure help to maintain 
fertility, organic-matter content, and tilth. 


CAPABILITY UNIT Ile-6 


This unit consists of deep and moderately deep, well 
drained, nearly level to undulating soils on uplands. 
These soils have a loam or silt loam surface layer and 
are calcareous at or near the surface. The moderately 
deep soils are underlain by siltstone. 

These soils have medium to low fertility and mod- 
erate to low organic-matter content. The available 
water capacity is high in most of the soils, but it is low 
in the moderately deep soils. Permeability is moderate. 
Runoff is medium, and the hazard of erosion is severe. 
These soils blow easily, and the high content of lime 
affects crop growth. Controlling erosion and soil blow- 
ing and improving fertility are the main concerns of 
management. Conserving moisture and improving the 
organic-matter content are also important concerns. 

These soils are moderately well suited to poorly 
suited to crops. They are used mainly for corn, oats, 
sorghum, and tame grasses, They are better suited to 
tame grasses than to alfalfa. ; 

Returning crop residue to the soil, including close- 
sown crops and tame grasses in the cropping system, 
and minimum tillage help to control soil blowing and 
erosion and to conserve moisture. Slopes generally are 
too short and irregular for contour farming and ter- 
racing. Using green manure crops and applying chem- 
ical fertilizer and manure help to improve fertility and 
the organic-matter content. 


CAPABILITY UNIT Ille-7 


Henkin fine sandy loam, 2 to 6 percent slopes, is the 
only soil in this unit. This is a deep, well drained, and 
undulating soil on uplands. 

This soil has medium fertility and moderate organic- 
matter content. The available water capacity is mod- 
erate or high, and the soil is somewhat droughty. 
Permeability is moderately rapid. Runoff is medium, 
and the soil is subject to erosion and soil blowing. 
Controlling erosion and soil blowing and conserving 
moisture are the main concerns of management. Main- 
taining fertility and organic-matter content is also an 
important concern. 

This soil is moderately well suited to most crops 
grown in the survey area. It is used mainly for corn, 
oats, sorghum, soybeans, alfalfa, and tame grasses. 
In dry years, it is better suited to small grain and 
sorghum than to corn and soybeans. 

Returning crop residue to the soil, contour farming, 
wind stripcropping, minimum tillage, use of close-sown 
crops, and use of field windbreaks help to control soil 
blowing and erosion and to conserve moisture. Using 
grasses and legumes in the cropping system and apply- 
ing chemical fertilizer and manure help to maintain 
fertility and the organic-matter content. 


CAPABILITY UNIT IIle-8 


This unit consists of deep, moderately well drained, 
undulating soils on uplands. These soils have a loam 
surface layer and are calcareous at or near the surface. 
Slopes generally are short and irregular. 

These soils have medium fertility and moderate 
organic-matter content. The available water capacity 
is moderate or high. Permeability is moderate. Runoff 
is medium, and the hazards of erosion and soil blowing 
are severe. The high content of lime affects crop growth 
and causes the soil to blow easily. Fieldwork is delayed 
in some years because of wetness resulting from a 
seasonal high water table; however, in most years 
drainage is adequate for crops. Controlling erosion and 
soil blowing is the main concern of management. 
Maintaining or improving fertility and maintaining 
tilth and the organic-matter content are also important 
concerns. 

These soils are moderately well suited to all crops 
grown in the survey area. They are used mainly for 
corn, oats, sorghum, soybeans, alfalfa, and tame 
grasses. 

Returning crop residue to the soil, use of close-sown 
crops in the cropping system, leaving the surface 
rough after plowing in the fall, minimum tillage, and 
use of field windbreaks help to control erosion and soil 
blowing. Contour farming and terracing also help to 
contro] erosion, but in most areas slopes are too short 
and irregular for these practices. Applying chemical 
fertilizer and manure helps to improve fertility and 
organic-matter content. 


CAPABILITY UNIT IlIw-1 


Worthing silty clay loam is the only soil in this unit. 
It is a deep, poorly drained, and level soil in closed 
depressions on uplands. 

This soil has high fertility and organic-matter con- 
tent. The available water capacity is high. Permeability 
is slow. Runoff is ponded. Fieldwork is commonly de- 
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layed because of wetness resulting from ponded water 
and a perched water table. Where the soil has been 
drained, however, crops can be grown in most years. 
This soil compacts and loses its tilth if farmed when 
wet. Wetness is the main concern of management. 
Maintaining tilth is also an important concern. 

This soil is suited to most crops grown in the survey 
area if drainage is adequate. It is used mainly for corn, 
oats, soybeans, sorghum, alfalfa, and tame grasses. It 
is better suited to late-planted crops, such as corn and 
sorghum, than to spring-sown crops, such as oats or 
other small grain. Alfalfa grows poorly if drainage is 
inadequate. 

Installing and maintaining surface drains helps to 
remove excess water. The use of diversions and other 
practices that reduce runoff from adjacent soils also 
help to reduce wetness, Returning crop residue to the 
soil, tilling at the proper time, and applying manure 
help to maintain tilth. 


CAPABILITY UNIT UiIw-4 ‘ 


This unit consists of deep, poorly drained and some- 
what poorly drained, nearly level soils on bottom lands 
and along poorly defined drainageways on uplands. In 
most of these soils, the surface layer is fine sandy loam 
ae loam, but in places it is sandy loam, loam, or silt 
oam. : 

These soils have medium fertility and moderate 
organic-matter content. The available water capacity 
is moderate or high. Permeability is moderately rapid. 
Runoff is slow. Fieldwork is delayed in some years be- 
cause of wetness resulting from flooding or from a 
seasonal high water table. In most years, however, 
drainage is adequate for crops. These soils blow easily, 
and the high content of lime in some of these soils 
affects crop growth. Controlling wetness and soil blow- 
ing and maintaining or improving fertility are main 
concerns of management. Maintaining organic-matter 
content is also an important concern. 

These soils are moderately well suited to most crops 
grown in the survey area. Corn, oats, sorghum, soy- 
beans, and alfalfa are the main crops. These soils are 
better suited to late-seeded crops, such as corn and 
sorghum, than to spring-sown small grain. 

Installing and maintaining surface or subsurface 
drains helps to remove excess water and to regulate 
the water table level. Returning crop residue to the 
soil helps to control soil blowing. Applying chemical 
fertilizer and manure helps to maintain or improve 
fertility and organic-matter content. 


CAPABILITY UNIT HIs-1 


Henkin fine sandy loam, 0 to 2 percent slopes, is the 
only soil in this unit. It is a deep, well drained, and 
nearly level soil on uplands. 

This soil has medium fertility and moderate organic- 
matter content. The available water capacity is mod- 
erate or high. Permeability is moderately rapid. Runoff 
is slow, and the hazard of erosion is slight. This soil is 
subject to soil blowing and is somewhat droughty. 
Controlling soil blowing and conserving moisture are 
the main concerns of management. Maintaining fer- 
tility and organic-matter content is also an important 
concern, 

This soil is moderately well suited to most crops 


grown in the survey area. It is used mainly for corn, 
oats, sorghum, soybeans, and alfalfa. In dry years, it is 
better suited to small grain and sorghum than to corn 
and soybeans. 

Returning crop residue to the soil, wind stripcrop- 
ping, minimum tillage, and field windbreaks help to 
control soil blowing and to conserve moisture. Using 
grasses and legumes in the cropping system and apply- 
ing chemical fertilizer and manure help to maintain 
fertility and organic-matter content. 


CAPABILITY UNIT I1Ts-3 


Delmont loam, 0 to 3 percent slopes, is the only soil 
in this unit. This soil is somewhat excessively drained 
and nearly level to gently undulating and is shallow 
over gravelly sand. ; 

This soi] has medium fertility and moderate organic- 
matter content. Because the available water capacity 
is low, the soil is droughty. Permeability is moderate in 
the subsoil and rapid in the underlying gravelly sand. 


‘Runoff is slow to medium. Conserving moisture and 


controlling soil blowing are the main concerns of man- 
agement. Maintaining fertility and organic-matter con- 
tent is also an important concern. 

Corn, oats, sorghum, alfalfa, and tame grasses are 
the main crops. This soil is better suited to small grain, 
sorghum, and tame grasses than to corn, soybeans, and 
alfalfa. 

Returning crop residue to the soil, including close- 
sown crops and tame grasses in the cropping system, 
and minimum tillage help to conserve moisture and 
to control soil blowing. Applying manure helps to main- 
tain fertility and organic-matter content. 


CAPABILITY UNIT [Ve-1 


The Egan part of Egan-Betts complex, 3 to 9 percent 
slopes, eroded, is the only soil in this unit. This is a 
deep, well drained, and gently sloping to moderately 
sloping soil on uplands. It is moderately eroded. It has 
a surface layer of silt loam or silty clay loam. 

This soil has medium fertility and moderate organic- 
matter content. Erosion has lowered the natural fer- 
tility. The available water capacity is high. Perme- 
ability is moderate in the subsoil. Runoff is medium, 
and the erosion hazard is severe. Controlling erosion is 
the main concern of management. Maintaining or im- 
proving fertility and organic-matter content is also an 
important concern. 

This soil is moderately well suited to all crops grown 
in the survey area. It is used mainly for corn, oats, 
sorghum, alfalfa, and tame grasses. Unless further 
erosion is controlled, it is better suited to small grain, 
alfalfa, and tame grasses than to row crops. 

Including close-sown crops in the cropping system 
and using crop residue, contour farming, terracing, 
grassed waterways, and minimum tillage help to con- 
trol erosion. Using grasses and legumes in the cropping 
system, using green manure crops, and applying chem- 
ical fertilizer and manure help to maintain or improve 
fertility and organic-matter content. 


CAPABILITY UNIT IVe-2 


_ This unit consists of deep, well drained, gently roll- 
ing soils on uplands. These soils have a loam surface 
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layer. In cultivated areas the surface layer is calcare- 
ous, and in places the soils are moderately eroded. 

These soils have medium to low fertility and mod- 
erately low to low organic-matter content. The avail- 
able water capacity is high. Permeability is moderate 
in the subsoil and moderately slow in the underlying 
glacial till. Runoff is medium, and the hazard of erosion 
is severe. Controlling erosion and improving fertility 
and organic-matter content are the main concerns of 
management. 

These soils are moderately well suited to most crops 
grown in the survey area. They are better suited to 
small grain, alfalfa, and tame grasses than to row 
crops because of the hazard of erosion. 

Including close-sown crops, grasses, and legumes in 
the cropping system and using crop residue, grassed 
waterways, and minimum tillage help to control ero- 
sion. In most areas slopes are too short and irregular 
for contour farming and terracing. Using green ma- 
nure crops and applying chemical fertilizer and manure 
help to improve fertility and organic-matter content. 


CAPABILITY UNIT IVe-3 


Henkin variant fine sandy loam, 0 to 6 percent 
slopes, is the only soil in this unit. This is a well drained 
and nearly level to undulating soil that is moderately 
deep over gravel and sand. 

This soil has medium fertility and moderate organic- 
matter content. Because the available water capacity 
is low, the soil is droughty. Permeability is moderately 
rapid in the subsoil and rapid in the underlying gravel 
and sand. Runoff is slow. The hazard of erosion is 
slight, but this soil blows easily. Controlling soil blow- 
ing and conserving moisture are the main concerns of 
management. Maintaining fertility and organic-matter 
content is also an important concern. 

Corn, oats, sorghum, and alfalfa are the main crops. 
This soil is better suited to small grain and tame 
grasses than to deep-rooted crops such as corn and 
alfalfa. 

Returning crop residue to the soil, including close- 
sown crops in the cropping system, wind stripcropping, 
minimum tillage, and field windbreaks are among the 
practices that help to control soil blowing and to con- 
serve moisture. Applying chemical fertilizer and ma- 
nure helps to maintain fertility and organic-matter 
content. 


CAPABILITY UNIT IVw-2 


This unit consists of deep, somewhat poorly drained 
to very poorly drained, nearly level and level soils on 
bottom lands and in closed depressions. Most of these 
soils have a surface layer of loam, silty clay loam, or 
silty clay. Some of these soils have concentrations of 
salts in the upper 15 inches. 

These soils have medium to high fertility and mod- 
erate to high organic-matter content. Runoff is slow to 
ponded. Farming commonly is delayed because of wet- 
ness resulting from flooding and a high water table. 
Crops are subject to drowning in wet years. Most of 
these soils compact and lose their tilth if farmed when 
wet. Wetness is the main concern of management. 
Maintaining fertility and tilth is also an important 
concern. 

These soils are poorly suited to crops. They are bet- 


ter suited to alfalfa, tame grasses, and late-planted 
crops than to small grain. Some of the soils are poorly 
suited to late-planted row crops because of a high con- 
tent of salts. 

Installing and maintaining surface drains help to 
remove excess water and regulate the level of the water 
table of some of the soils on bottom lands. Drainage 
usually is not feasible on the soils in depressions be- 
cause adequate outlets are not available. The use of 
crop residue, applying manure, and timely tillage help 
to maintain fertility and tilth. 


CAPABILITY UNIT IVs-2 


Delmont loam, 3 to 6 percent slopes, is the only soil 
in this unit. This soil is somewhat excessively drained 
and undulating and is shallow over gravelly sand. 

This soil has medium fertility and moderate organic- 
matter content. The available water capacity is low, 
and the soil is droughty. Permeability is moderate in 
the subsoil and rapid in the underlying gravelly sand. 
Runoff is medium, and the hazards of erosion and soil 
blowing are moderate. Conserving moisture and con- 
trolling erosion and soil-blowing are the main concerns 
of management. 

This soil is poorly suited for crops. It is used mainly 
for corn, oats, sorghum, alfalfa, and tame grasses. It 
is better suited to small grain and tame grasses than 
to deep-rooted crops such as corn and alfalfa. 

The use of crop residue, including close-sown crops 
and tame grasses in the cropping system, and minimum 
tillage help to conserve moisture and to control soil 
blowing and erosion. Slopes in most areas are too short 
and irregular for contour farming. Applying manure 
helps to maintain fertility and organic-matter content. 


CAPABILITY UNIT IV¥s-3 


The Dudley part of Dudley-Stickney complex, 0 to 2 
percent slopes, is the only soil in this unit. This soil is 
deep, moderately well drained, and nearly level. It has 
a surface layer of silt loam and a claypan subsoil. 

This soil has medium fertility; the sodium-affected 
subsoil takes in water slowly and releases it slowly to 
plant roots. This soil is droughty late in summer, but 
it dries slowly in spring and loses its tilth if farmed 
when wet. Runoff is slow. Improving the water intake 
rate and maintaining tilth are the main concerns of 
management. Maintaining fertility and the organic- 
matter content is also an important concern. 

This soil is moderately well suited to most crops 
grown in the survey area. Corn, oats, sorghum, soy- 
beans, alfalfa, and tame grasses are the main crops. 
This soil is better suited to early-maturing and 
drought-resistant crops, including small grain and 
sorghum, than to corn and soybeans. 

The use of crop residue, grasses and legumes in the 
cropping system, chiselling or subsoiling, and timely 
tillage help to improve the water intake rate, to con- 
serve moisture, and to maintain tilth and fertility. 
Applying chemical fertilizer and manure also helps to 
maintain fertility, organic-matter content, and tilth. 


CAPABILITY UNIT Vw-2 
This unit consists of undrained areas of Worthing 
silty clay loam. This soil is deep and very poorly 
drained and is in closed depressions. 
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Runoff is ponded, and water is at or near the surface 
during most of the growing season. Because drainage 
is not feasible, the areas are not suited to cultivation. 

This soil is well suited to hay crops and pasture and 
to wildlife habitat. 


CAPABILITY UNIT Vie-3 


This unit consists of deep, well drained, undulating 
to hilly soils on uplands. These soils have a surface 
layer of loam. In cultivated areas the soils are mod- 
erately to severely eroded and are calcareous at the 
surface, 

These soils have medium to low fertility and moder- 
ately low to low organic-matter content. The available 
water capacity is high. Permeability is moderate in the 
subsoil and moderately slow in the underlying material. 
Runoff is medium to rapid. Controlling erosion is the 
main concern of management. 

These soils are not suited to cultivation because the 
hazard of erosion is very severe. They are better suited 
to pasture and hay crops. Seeding cultivated areas to 
grass and proper grazing use help to control erosion. 


CAPABILITY UNIT Vle-6 


This unit consists of somewhat excessively drained 
and excessively drained, undulating to rolling soils that 
are shallow or very shallow over gravelly sand. Some 
of these soils are underlain by hard bedrock, generally 
at a depth of 20 to 40 inches. 

These soils have medium to low fertility and mod- 
erate to moderately low organic-matter content. The 
available water capacity is low. Permeability is rapid 
in the underlying gravelly sand. Runoff is medium to 
slow, and the hazards of soil blowing and erosion are 
severe if the plant cover is removed. Controlling erosion 
and soil blowing is the main concern of management. 
Conserving moisture is also an important concern. 

These soils are poorly suited to crops. Almost all 
areas remain in native grass and are used for grazing. 

Seeding cultivated areas to grass and proper graz- 
ing use help to control soil blowing and erosion and to 
conserve moisture. 


CAPABILITY UNIT Viw-1 


Chaska soils, channeled, are the only soils in this 
unit, They are deep, poorly drained, nearly level soils 
on bottom lands. They have a surface layer of silt loam, 
loam, or very fine sandy loam. 

These soils are frequently flooded and have a high 
water table. Because areas are long and narrow and 
mostly dissected by meandering stream channels, farm- 
ing is impractical. Wetness is the main concern of 
management. 

Most areas remain in native vegetation. These soils 
are better suited to hay crops, pasture, and wildlife 
habitat. Damage from flooding is minor if the soils are 
kept in permanent vegetation. 


CAPABILITY UNIT ViIw-3 


Durrstein silt loam is the only soil in this unit. This 
soil is deep, poorly drained, and nearly level. It has a 
thin surface layer overlying a claypan. 

This soil has low fertility and poor tilth. Runoff is 
slow, and water ponds in low areas. The claypan ab- 
sorbs water very slowly and releases it slowly to plants. 


In addition, the high content of salts affects crop 
growth. 

This soil generally is not suited to cultivation be- 
cause of wetness caused by a seasonal high water table 
and because it has poor tilth and a high content of 
sodium and other salts. Proper grazing use helps to 
maintain the desirable forage plants. 


CAPABILITY UNIT VIle-1 


The Betts part of Betts and Ethan loams, 15 to 40 
percent slopes, is the only soil in this unit. This is a 
deep, excessively: drained, and hilly to steep soi] on 
uplands. 

This soil has low fertility and organic-matter con- 
tent. The available water capacity is high. Runoff is 
rapid, and the hazard of erosion is very severe if the 
plant cover is removed. Controlling erosion is the main 
concern of management. 

This soil is too steep and erodible for cultivation. It 
is better suited to native pasture. Proper grazing use 
helps to control erosion. 


CAPABILITY UNIT VEIEs-1 


This unit consists only of the Rock outcrop part of 
Delmont-Rock outcrop complex, 2 to 9 percent slopes. 
Rock outcrop consists of hard quartzite bedrock. In 
some areas it is exposed at the surface, and in other 
areas it consists of ledges up to 15 feet thick on the 
sides of drainageways or on low escarpments. 

Areas of Rock outcrop support little or no vegeta- 
tion, although they have some potential as a source of 
material for construction use. 


Management of Tame Pastures * 


Tame pasture is a practical, economically feasible 
land use for most soils in this survey area. About 21,000 
acres in the survey area are in permanent tame pasture 
and hayland, In addition, a significant acreage of crop- 
land periodically is seeded to tame grasses for use as 
rotation pasture and hay in the cropping system. 

The primary objective of pasture management is to 
maintain vigorous stands of well adapted plants that 
will provide palatable forage for livestock and also 
will improve the soil and control erosion and soil 
blowing. Management that controls grazing and pro- 
vides adequate soil fertility, clipping, and weed control 
helps to meet these objectives. 

Proper grazing use includes delaying grazing until 
vegetation has a good start in spring, not grazing too 
closely, rotation grazing, and grazing at the optimum 
stage of growth. Maintaining adequate fertility in- 
cludes the application of fertilizer when needed and 
maintaining an adequate supply of all plant nutrients. 
Clipping usually helps to distribute grazing and stimu- 
late an even regrowth. If stands are thin, controlling 
weeds by mowing or spraying results in a larger sup-. 
ply of available moisture and plant nutrients for de- 
sirable species. 

The soils in this survey area that are suitable for 
tame pasture have been placed into pasture suitability 
groups. The soils within each pasture group have the 
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ability to produce about the same kind and amount of 
tame grasses and legumes. These groups are described 
in the following paragraphs. To find the pasture suit- 
ability group for a given soil, refer to the “Guide to 
Mapping Units” at the back of this survey. 


PASTURE GROUP A 


This group consists of deep, somewhat poorly 
drained and poorly drained soils on bottom lands and 
in low areas on uplands. These soils are subject to 
flooding or have a high water table within the rooting 
zone of pasture plants, or both. Natural drainage is 
adequate for adapted grasses and legumes, or artificial 
drainage has been provided. ; 

All climatically adapted grasses and legumes are 
suited to this soil, but only plants capable of utilizing 
excessive amounts of moisture are recommended. Suit- 
able grasses and legumes are alfalfa, big bluestem, 
creeping foxtail, indiangrass, intermediate wheatgrass, 
reed canarygrass, smooth bromegrass, and switch- 
grass. 


PASTURE GROUP B 


This group consists of deep, somewhat poorly drained 
to very poorly drained soils on bottom lands in low 
areas on uplands. These soils are frequently flooded 
or have a high water table within the rooting zone 
throughout the growing season. They are not artificially 
drained, and installing a drainage system is not feas- 
ible on most soils because of the lack of outlets. 

Excess moisture limits the choice of plants to creep- 
ing foxtail, reed canarygrass, western wheatgrass, and 
other water-tolerant plants. 


PASTURE GROUP C 


The only soil in this group is the Dudley part of 
Dudley-Stickney complex, 0 to 2 percent slopes. This 
soil is deep and moderately well drained; it has a clay- 
pan subsoil. The claypan absorbs water slowly and 
limits the growth-of plant roots. Slow to very slow 
permeability and the high sodium content of the sub- 
soil or underlying material limit the choice of plants 
and production of forage. 

Suitable grasses and legumes are alfalfa, crested 
wheatgrass, green needlegrass, intermediate wheat- 
grass, pubescent wheatgrass, smooth bromegrass, and 
western wheatgrass. 


PASTURE GROUP D 

This group consists of loamy soils that are shallow 
to moderately deep over gravelly sand or gravel and 
sand. Most of these soils are well drained to somewhat 
excessively drained. One of the soils, however, is some- 
what poorly drained because it has a seasonal high 
water table. Permeability is rapid in the underlying 
gravelly sand. The available water capacity is low or 
moderate, and the soils are droughty or somewhat 
droughty. The low available water capacity limits the 
choice of plants and results in low yields. 

Suitable species for those soils that are shallow over 
gravelly sand are crested wheatgrass and pubescent 
wheatgrass. For the soils that are moderately deep 
over gravelly sand, alfalfa, intermediate wheatgrass, 
and smooth bromegrass are suitable. 


PASTURE GROUP E 


This group consists of deep, moderately well drained 
soils on uplands. They have a thick surface layer and 
a somewhat restrictive claypan that absorbs water 
slowly and releases it slowly to plant roots. The clay- 
pan and the high sodium content of the subsoil or 
underlying material affect root growth and limit forage 
production. 

Suitable grasses and legumes are alfalfa, big blue- 
stem, green needlegrass, indiangrass, intermediate 
wheatgrass, smooth bromegrass, and switchgrass. 


PASTURE GROUP F 


This group consists of deep, well drained and mod- 
erately well drained, loamy and silty soils on uplands. 
Permeability is moderate or moderately slow in the 
subsoil. The available water capacity of the soils is 
mostly high. 

These soils are well suited to all climatically adapted 
pasture plants, but erosion is a hazard if bunch-type 
species are planted alone on slopes of 6 percent or 
more. Suitable grasses and legumes are alfalfa, big 
bluestem, green needlegrass, indiangrass, intermediate 
wheatgrass, smooth bromegrass, and switchgrass. 


PASTURE GROUP G 


This group consists of deep and moderately deep, 
well drained, loamy and silty soils on uplands. These 
soils are calcareous at a depth of 9 inches or less. Be- 
cause these soils have medium to low fertility and a 
high content of lime and erosion is a severe to very 
severe hazard, the choice of plants and amount of 
forage production are limited. 

Suitable grasses and legumes are alfalfa, intermedi- 
ate wheatgrass, and smooth bromegrass. 


PASTURE GROUP H 


This group consists of deep, well drained soils on 
uplands. These soils have a surface layer of fine sandy 
loam, Permeability is moderately rapid. The available 
water capacity is moderate or high, but the soils are 
somewhat droughty. Forage production is limited by 
droughtiness and the severe hazard of soil blowing. 

Suitable grasses and legumes are alfalfa, big blue- 
stem, indiangrass, intermediate wheatgrass, smooth 
bromegrass, and switchgrass. 


PASTURE GROUP J 


This group consists of deep, poorly drained and very 
poorly drained soils on bottom lands and along drain- 
ageways on uplands. These soils have a high content 
of salts and have a water table at or near the surface 
during part of the growing season. Salinity and wet- 
ness severely limit the choice of plants. 

Suitable grasses are tall wheatgrass and western 
wheatgrass, 


PASTURE GROUP K 


This group consists of deep, moderately well drained 
soils in swales, on foot slopes and fans, and on bottom 
lands of small streams. Fertility and available water 
capacity are high. These soils commonly receive addi- 
tional moisture as runoff from adjacent soils, which is 
beneficial to pasture plants. Forage production gener- 
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ally is higher than on adjacent uplands. These soils 
are well suited to all climatically adapted pasture 
plants. 

Suitable grasses and legumes are alfalfa, big blue- 
stem, creeping foxtail, indiangrass, intermediate 
wheatgrass, reed canarygrass, smooth bromegrass, and 
switchgrass. 


Yields Per Acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 2. In any given year, yields may be 
higher or lower than those indicated in the table be- 
cause of variations in rainfall and other climatic fac- 
tors. Absence of an estimated yield indicates that the 
crop is not suited to or not commonly grown on the soil. 

The estimated yields were based mainly on the ex- 
perience and records of farmers, conservationists, and 
extension agents. Results of field trials and demonstra- 
tions and available yield data from nearby counties 
were also considered. 

The yields were estimated assuming that the latest 
soil and crop management practices were used. Hay 
and pasture yields were estimated for the most pro- 
ductive varieties of grasses and legumes suited to the 
climate and the soil. A few farmers may be obtaining 
average yields higher than those shown in table 2. 

The management needed to achieve the indicated 
yields of the various crops depends on the. kind of soil 
and the crop. Such management provides drainage, 
erosion control, and protection from flooding; the 
proper planting and seeding rates; suitable high- 
yielding crop varieties; appropriate tillage practices, 
including time of tillage and seedbed preparation and 
tilling when soil moisture is favorable; control of 
weeds, plant diseases, and harmful insects; favorable 
soil reaction and optimum levels of nitrogen, phos- 
phorus, potassium, and trace elements for each crop; 
effective use of crop residues, barnyard manure, and 
green-manure crops; harvesting crops with the small- 
est possible loss; and timeliness of all fieldwork. 

The estimated yields reflect the productive capacity 
of the soils for each of the principal crops. Yields are 
likely to increase as new production technology is de- 
veloped. The productivity of a given soil compared with 
that of other soils, however, is not likely to change. 

Crops other than those shown in table 2 are grown 
in the survey area, but estimated yields are not in- 
cluded because the acreage of these crops is small. The 
local offices of the Soil Conservation Service and the 
Cooperative Extension Service can provide informa- 
tion about the management concerns and productivity 
of the soils for these crops. 


Range * 


Before it was settled, the survey area was covered 
mostly by prairie vegetation. Some trees grew along 
the James River and in scattered places along creeks 
and. around lakes. 

As the area was settled, much of the grassland was 
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cultivated. Generally the soils least subject to erosion 
were selected for cultivation. As a result, the soils 
remaining in native vegetation are mostly steep, shal- 
low, stony, or wet, or they have other characteristics 
that make them less suitable for cultivation. 

About 141,000 acres, or 18 percent of the land, is 
native grassland. Much of this acreage is on hilly to 
steep Betts and Ethan soils in the Ethan-Betts-Chaska 
association. These soils are poorly suited to cultivation. 
Other smal] tracts of native grassland are intermingled 
with larger areas of cropland. 

Because much of the rangeland has been heavily 
grazed for a long time, there have been changes in the 
plant cover. Nevertheless, by using range site group- 
ings and range condition classes, the potential produc- 
tion of the soils can be estimated. 


Range sites and condition classes 


A range site is a distinctive kind of rangeland that 
differs from other kinds of rangeland in its potential 
to produce native plants. It is the product of all en- 
vironmental factors responsible for its development. 
In the absence of abnormal disturbance and physical 
deterioration of the site, it supports a plant community 
that differs from that on other range sites in the kind 
or proportion of species or in total annual yield. Bound- 
aries of the range sites can be determined directly from 
the detailed soil maps at the back of this survey. 

Range condition is the state of the present vegeta- 
tion in relation to the climax plant community for that 
site (3). The terms climax and natural potential are 
considered to be synonymous. 

Range condition classes, expressed in percent, indi- 
cate the degree to which the present composition has 
departed from the climax plant community on a range 
site. 

Four range condition classes are recognized: excel- 
lent, good, fair, and poor. A range is in excellent con- 
dition if 76 to 100 percent of the vegetation is the 
climax vegetation for that site. It is in good condition 
if the percentage is 51 to 75, in fair condition if the 
percentage is 26 to 50, and in poor condition if the 
percentage is 25 or less. 

The determination of range condition provides a 
basis for predicting the nature and direction of plant 
community changes that can be expected from manage- 
ment and treatment. 

A range condition guide for each site is used to help 
determine the range condition of native grassland 
pasture. Range plants on each site are classified accord- 
ing to their response to grazing as decreasers, increas- 
ers, or invaders. 

Decreasers are species in the climax plant community 
that decrease in relative abundance if the site is sub- 
jected to continued excessive grazing. Increasers are 
species in the climax plant community that increase if 
the site is subjected to continued excessive grazing. 
Invaders are not members of the climax plant com- 
munity for the site. They invade the community as a 
result of various kinds of disturbance. 


Description of range sites 


The soils in this survey area are grouped into 11 
range sites, which are described in the following para- 
graphs, Each description includes important character- 
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TABLE 2.—Estimated yields per acre of crops and pasture 


[Yields are for a high level of management. Absence of a figure indicates the crop is seldom grown on the soil or the soil is not 
suited to the crop] 


; 
Soil series and map symbols Corn Cats Alfalfa hay Soybeans Grain sorghum sete eae 


CAM coho ee ees ee cad 73 712 3.0 25 55 5.0 
Crossplain: Ct? ~~ -__-.-_-___. 65 65 3.5 25 66 5.9 
Davis 

DaB cesbnceet stot ete Soe Soe 85 83 3.9 30 15 6.5 

DaCt Lobos eso A 82 80 3.7 26 71 6.1 
Davison: 

DBAS. sc 225 Sie Bk eh 62 67 2.7 18 49 4.5 

DEBS) Suse tet DAT 59 65 2.8) | ee et Ale. 53 4.6 
Delmont 

DeA® or Sa 85 43 1.7 16 28 2.8 

DeB? oexose nae te oe 32 39 16 18 25 2.7 

DmB,? DndD? 


Dimo: Do 


Dudley: DsA? 


Durrstein: 


See footnotes at end of table. 
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TABLE 2.—Estimated yields per acre of crops and pasture—Continued 
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Soil series and map symbols Corn Oats 
Bu Bu 

Fedora: fa? 22-4. ----s--244+. 59 
Hand: 

HeA; 22 Sei 222s Selec lo os 65 

HaBvecososeketle So At 62 

HaGs esse og 5h) oe Se 55 

PGP an 8 Se a ha 50 

HicASY or st tM a 5p se te 71 

HOB! sua esse 61 
Henkin 

HiiAY Ooteln cohen St 57 

HmB 2220 See) oor SS 54 
Henkin variant: HnB ___________ 38 
Homme 

Ho" Seeudhech eee Soo os ee 52 

HAS eos ot ak ee re ok 70 

TLDS need sos ee 64 
James: Ja --~-.---.--_ 30 
Lamo 

Liane ek tat tA) 85 

ban ee se a 
Marsh: Ma. Properties are too 

Neves re yields to be 
Onita: OaA __---. ou 15 
ic) ee 77 

PR el San ea ie ee Be teh 73 

Ps Dingess Sie ae od, TT 
Redstoe: ReB __________________ 44 
Salmo! /Satt2s os cssce se 40 
Storla variant: St --_----_-____ 42 
te enact R tie 62 

Whee see eet es BE at 61 

Tw ceeee hoot ae 70 
Wann: Wa ~---__--_----------- 65 
Worthing: Ww ______._-~___- 62 


: ni Bromegrass- 
Alfalfa hay Soybeans Grain sorghum alfalfa 
Ton Bu Bu AUM? 
2.6 16 45 4.3 
2.6 27 55 4.3 
2.5 25 54 4.2 
2.3 23 49 3.8 
2.2 18 42 3.8 
2.9 28 60 4.8 
2.3 22 49 3.8 
2.5 19 45 4.2 
2.3 18 42 3.8 
1.6 17 43 2.6 
2.8 | ssassecceneeee 41 4.6 
$2. [oosse teens 58 5.3 
5 | ee 57 48 
2:6 |. ateeee Se 30 4.0 
41 30 67 6.9 
$382) eo sae 70 5.2 
8.4 29 64 5.5 
3.0 29 59 5.5 
3.5 29 66 5.8 
V9) | 2 se ereeek| ee ote ae 3.0 
26 paseo seen esese| oeeee ae e ted 4.3 
2.6) | 2ectscecs acs 39 4.2 
3.4 26 48 5.6 
3.4 25 45 5.6 
3.4 27 51 5.6 
8.5 27 56 5.8 
3.0 24 48 6.0 


+ Animal-unit-month: The amount of forage or feed required to feed one animal unit (one cow, one horse, one mule, five 


sheep, or five goats) for 30 days. 


*This mapping unit is made up of two or more dominant soils. See the description of the mapping unit for the composition 
and behavior characteristics of the mapping unit. 
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istics of the site, principal plants, and estimated forage 
yields. The estimates are for range in excellent con- 
dition. They represent the total annual yield, 70 to 90 
percent of which consists of grasses that are the major 
source of forage for cattle. To find the range site in 
which a soil is placed, refer to the “Guide to Mapping 
Units” at the back of this survey. 


WETLAND RANGE SITE 


This site consists of deep, poorly drained and very 
poorly drained soils. The water table is at or near 
the surface during much of the growing season. Soils 
in this range site are too wet and too poorly aerated 
to grow big bluestem, but they have the potential to 
produce a luxuriant stand of water-tolerant grasses. 

Prairie cordgrass, reedgrass, and reed canarygrass 
are the main species in the climax plant cover. Slough 
sedge makes up about 15 percent of the vegetation in 
places. Shrubs and trees, such as indigobush amorpha 
and willows, are growing in some areas. 

The stand of climax grasses loses vigor and thins out 
if overgrazed, and sedges, rushes, saltgrass, Kentucky 
bluegrass, and western wheatgrass increase. Because 
these plants are either shorter or less palatable than 
the climax plants, the loss in productivity is great. 
Mechanical treatment for range improvement is not 
feasible, and range seeding is difficult because of wet- 
ness, 

If this site is in excellent condition, the total annual 
air-dry yield ranges from 6,000 pounds of herbage per 
acre in an unfavorable year to 7,000 in a favorable 
year. 


SUBIRRIGATED RANGE SITE 


This site consists of deep, poorly drained and some- 
what poorly drained soils that have a water table. The 
water table is near the surface early in the growing 
season and within a depth of 6 feet during most of 
the growing season. The additional moisture is bene- 
ficial. These soils are sufficiently aerated to grow big 
bluestem. They have the potential to produce a luxuri- 
ant stand of tall prairie grasses. 

Big bluestem is the dominant grass in the climax 
plant cover and makes up 60 to 90 percent of the 
vegetation in places. Other tall grasses on the site are 
Canada wildrye, indiangrass, prairie cordgrass, and 
switchgrass. Western wheatgrass and saltgrass are 
increasers that are present in small amounts. Kentucky 
bluegrass, sedges, forbs, and indigobush amorpha in 
some places are also on the site. 

If the climax grasses are overgrazed, they lose vigor 
and thin out and western wheatgrass, saltgrass, and 
Kentucky bluegrass increase. If overgrazing continues, 
Kentucky bluegrass or saltgrass and an overstory of 
unpalatable weeds eventually dominate the site. Me- 
chanical treatment, for example, contour furrowing 
and pitting, is not feasible on this site. 

If this site is in excellent condition, the total annual 
air-dry yield ranges from 5,000 pounds of herbage per 
acre in an unfavorable year to 6,400 in a favorable 
year. 


OVERFLOW RANGE SITE 


This site consists mostly of moderately well drained 


and somewhat poorly drained soils that regularly re- 
ceive moisture from stream flooding or as runoff from 
adjacent soils. Some of these soils have a perched water 
table early in the growing season. The additional mois- 
ture enables this site to produce luxuriant stands of 
tall grasses. 

Big bluestem is the dominant grass in the climax 
plant cover and makes up 50 to 85 percent of the 
vegetation in places. Green needlegrass and porcupine- 
grass are abundant in a few places but not dominant. 
Canada wildrye, indiangrass, little bluestem, and 
switchgrass are other decreasers that occur in small 
amounts. The principal increasers are western wheat- 
grass and sideoats grama. Other understory plants are 
Kentucky bluegrass, sedges, and forbs. Leadplant 
amorpha is scattered in some areas. 

If the climax grasses are overgrazed, they lose vigor 
and thin out and western wheatgrass and Kentucky 
bluegrass increase. If overgrazing is continued, Ken- 
tucky bluegrass will eventually dominate the site. 

If this site is in excellent condition, the total annual 
air-dry yield of herbage ranges from 3,800 pounds per 
acre in an unfavorable year to 5,200 in a favorable 
year. 


SALINE LOWLAND RANGE SITE 


This site consists of deep, poorly drained and very 
poorly drained soils that have a water table within a 
depth of 6 feet during most of the growing season. 
These soils have concentrations of salts near the surface 
that affect the kinds of plants on the site. 

The climax plant cover mainly consists of tall, salt- 
tolerant grasses. The dominant grass is alkali. cord- 
grass or prairie cordgrass. Other tall grasses are 
switchgrass and alkali sacaton. Mid-grass decreasers 
are western wheatgrass and nuttall alkaligrass. Salt- 
grass is the main increaser. There are small amounts 
of sedges and forbs. 

The climax grasses lose vigor and are replaced by 
saltgrass if overgrazed. If overgrazing continues, salt- 
grass eventually dominates the site. 

If this site is in excellent condition, the total annual 
air-dry yield ranges from 3,600 pounds of herbage 
per acre in an unfavorable year to 5,000 in a favorable 
year. 


SILTY RANGE SITE 


This site consists mainly of deep, well drained and 
moderately well drained, loamy and silty soils on up- 
lands. The available water capacity is high or moderate. 
a mcapiney in the subsoil is moderate or moderately 
slow. 

A mixture of tall and mid grasses that is character- 
istic of the transitional areas between true prairie and 
mixed prairie makes up the climax plant cover. Big 
bluestem and little bluestem are important warm- 
season decreasers. Green needlegrass and western 
wheatgrass are of major importance but do not domi- 
nate the site. Significant amounts of blue grama, 
needleandthread, and sideoats grama also occur. Forbs 
and woody plants such as leadplant amorpha generally 
are not abundant but are an important part of the 
climax vegetation. 

The bluestem species decrease and are replaced by 
western wheatgrass and needleandthread if over- 
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grazed. If overgrazing continues, western wheatgrass 
is replaced by blue grama. 

If this site is in excellent condition, the total annual 
air-dry yield ranges from 2,500 pounds of herbage per 
acre in an unfavorable year to 4,000 in a favorable 
year. 


SANDY RANGE SITE 


This site consists of deep, well drained soils on up- 
lands. These soils have a surface layer of fine sandy 
loam and a subsoil of fine sandy loam to gravelly loamy 
sand. Permeability is moderately rapid in the subsoil. 
The available water capacity is low to high. 

The climax plant cover mainly consists of a mixture 
of mid and tall warm-season grasses. Little bluestem, 
sand bluestem, and big bluestem are the main species. 
Canada wildrye and prairie junegrass are cool-season 
decreasers that occur in small amounts. Prairie sand- 
reed is the principal increaser. Needleandthread and 
western wheatgrass are cool-season increasers that are 
next in abundance. There are small amounts of blue 
grama, sideoats grama, and forbs. 

The bluestem species decrease and are replaced by 
prairie sandreed, needleandthread, western wheat- 
grass, and sideoats grama if overgrazed. If overgraz- 
ing continues, these species are replaced by Kentucky 
bluegrass and blue grama. 

If this site is in excellent condition, the total annual 
air-dry yield ranges from 2,400 pounds of herbage per 
acre in an unfavorable year to 8,800 pounds in a 
favorable year. 


CLAYEY RANGE SITE 


This site consists of deep, moderately well drained 
soils. These soils have a thick surface layer overlying 
a claypan. The available water capacity is high, but 
permeability is slow. The claypan releases moisture 
slowly to plants and somewhat limits their root growth. 

A mixture of tall, mid, and short grasses makes up 
the climax plant cover. Western wheatgrass and green 
needlegrass are the dominant grasses. Big bluestem 
and little bluestem are warm-season decreasers that 
are present in smaller amounts. The understory is short 
grasses, mainly blue grama. Forbs and woody plants 
are of little importance. 

Green needlegrass and the bluestems are replaced by 
western wheatgrass if the site is overgrazed. If over- 
grazing continues, the western wheatgrass is replaced 
by short grasses. 

If this site is in excellent condition, the total annual 
air-dry yield ranges from 2,400 pounds of herbage per 
acre in an unfavorable year to 3,700 pounds in a 
favorable year. 


THIN UPLAND RANGE SITE 


This site consists of deep, well drained to excessively 
drained, loamy and silty soils on uplands. These soils 
are calcareous at or near the surface and have low or 
medium fertility. The available water capacity is low 
to high. Runoff is medium to rapid, and much of the 
precipitation is lost by runoff. 

Little bluestem is of major importance in the climax 
plant cover. Other important decreasers are big blue- 
stem and green needlegrass. Sideoats grama, western 
wheatgrass, needleandthread, and blue grama are the 


important increasers. Forbs and shrubs, such as lead- 
plant amorpha, are important in places. 

The bluestem species and green needlegrass are re- 
placed by needleandthread and sideoats grama if the 
site is overgrazed. If overgrazing continues, blue 
grama eventually dominates the site. 

If this site is in excellent condition, the total annual 
air-dry yield ranges from 2,300 pounds of herbage per 
acre in an unfavorable year to 3,600 in a favorable 
year. 


CLAYPAN RANGE SITE 


The Dudley part of Dudley-Stickney complex, 0 to 2 
percent slopes, is the only soil in this site. This soil is 
deep and moderately well drained. It has a claypan 
subsoil that releases moisture slowly and limits the 
root growth of plants. The available water capacity 
is moderate or high, but permeability is slow or very 
slow. 

Western wheatgrass is dominant in the climax plant 
cover. Significant amounts of switchgrass and green 
needlegrass are in the plant community, but growth is 
poorer than on other sites. Blue grama, sedges, and 
forbs are an important part of the plant cover. Small 
amounts of saltgrass grow in places. 

Green needlegrass and tall grasses are replaced by 
western wheatgrass and blue grama if this site is 
overgrazed. If overgrazing continues, blue grama and 
other short grasses eventually dominate the site during 
ary periods and are overtopped by weeds during wet 
cycles. 

If this site is in excellent condition, the total annual 
air-dry yield ranges from 2,100 pounds of herbage per 
acre in an unfavorable year to 3,400 in a favorable 
year. 


SHALLOW TO GRAVEL RANGE SITE 


This site consists of somewhat excessively drained, 
loamy soils that are shallow over gravelly sand. The 
available water capacity is low, and the soil is 
droughty. 

A mixture of mid and short grasses makes up the 
climax plant cover. Needleandthread, sideoats grama, 
and little bluestem are the important mid grasses. Blue 
grama, hairy grama, and threadleaf sedge are impor- 
tant short-growing plants. Forbs, such as blacksamson, 
are common. 

The short grasses, along with a few unpalatable 
weeds as an overstory, become dominant if the site is 
overgrazed. Mechanical treatment, such as contour fur- 
rowing and pitting, is not feasible on this site. 

If this site is in excellent condition, the total annual 
air-dry yield ranges from 1,700 pounds of herbage per 
acre in an unfavorable year to 3,000 in a favorable 
year. 


VERY SHALLOW RANGE SITE 


The Talmo part of Delmont-Talmo complex, 6 to 12 
percent slopes, is the only soil in this site. This soil is 
excessively drained and loamy and is very shallow over 
gravelly sand. The available water capacity is low, 
and the soil is very droughty. Permeability is rapid. 

A mixture of mid and short grasses makes up the 
climax plant cover. Needleandthread, sideoats grama, 
and little bluestem are the important mid grasses. Blue 
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grama and threadleaf sedge are important short- 
growing plants. 

This site rapidly deteriorates to a stand of blue 
grama and threadleaf sedge if overgrazed. If over- 
grazing continues, the plant cover is thinned, leaving 
bare areas of soil susceptible to erosion. Mechanical 
treatment is not feasible on this site, and there is little 
probability that range seeding will be successful. 

If this site is in excellent condition, the total annual 
air-dry yield ranges from 1,400 pounds of herbage per 
acre in an unfavorable year to 2,600 in a favorable year. 


Native Woods and Windbreaks ° 


Hanson and Hutchinson Counties have approxi- 
mately 5,200 acres of native woods. Most of the native 
trees and shrubs are on bottom lands along the James 
River and its principal tributaries (fig. 13). 

The principal species are American elm, American 
plum, boxelder, bur oak, green ash, hackberry, plains 
cottonwood, western snowberry, and several species 


*By Davip L. Hintz, forester, Soil Conservation Service. 
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of wild rose and willow. The native trees and shrubs 
are used primarily for livestock protection, watershed 
protection, and wildlife habitat. 

Windbreaks have been planted in the survey area 
since the time of the early settlers. The early plantings 
were mainly to protect the farmsteads and livestock, 
and many farmsteads still need this type of protec- 
tion. In recent years, field windbreaks have been 
planted to help control soil blowing and to conserve 
moisture. Thousands of acres in the survey area still 
need some form of wind protection. 

Windbreaks return many economic and environ- 
mental benefits to the landowner. They distribute and 
hold snow. They protect the home and livestock from 
winter winds and thus reduce fuel and feed costs. In 
addition, they protect field crops, gardens, and orchards 
from damaging winds and help to control soil blowing. 
They reduce moisture evaporation. They also provide a 
suitable habitat for birds and other wildlife. Finally, 
they enhance the beauty of the rural home and its 
surroundings (fig. 14). : 

The purpose of the planting, the suitability of the 
soils, the adaptability of trees and shrubs, and the 


Figure 13.—Most of the native trees in the survey area arc on bottom lands along the Jumes River and its tributaries. 
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Figure 14.—Windbreaks in Hanson County on Clarno loam, 0 to 3 percent slopes. 


pee site should be considered in planning a wind- 
reak, 

Establishing a windbreak and insuring continued 
growth of the trees requires a careful selection of the 
site and of the trees and shrubs to be planted, adequate 
site preparation before planting, and adequate main- 
tenance after planting. Grass and weeds need to be 
eliminated before trees are planted, and regrowth of 
ground cover needs to be controlled during the life of 
the windbreak. Some replanting after the first or sec- 
ond year generally is necessary. 

The soils in this survey area are placed in windbreak 
groups in which the growth response of adapted trees 
and shrubs generally is the same for all soils if proper 
management is used. The dominant factors in placing 
soils into windbreak groups are the amount of moisture 
available to trees and the seasonal dependability of the 
supply. Slope and soil texture are less critical but are 
also important, because they affect susceptibility to 
erosion and soil blowing.: 

Table 8 can be used as a guide in planning wind- 
breaks, It lists the main tree and shrub species, by 
height class, that are suitable for each windbreak group 
in the survey area except group 10. The heights are 
based on measurements and observations made on 
windbreaks 20 years of age that have been adequately 
managed. Soils in windbreak group 10 are not suitable 


for windbreaks. Onsite investigation is necessary to 
determine which species are suited to special plantings 
on soils in windbreak group 10 because of the wide 
range of soil characteristics and site conditions. 

The windbreak groups in the survey area are de- 
scribed in the following paragraphs. The groups are 
not numbered consecutively because not all the groups 
in the statewide system are represented in the coun- 
ties. To find the windbreak group of a given soil, refer 
to the “Guide to Mapping Units” at the back of this 
survey. 


WINDBREAK GROUP 1 


This group consists of deep, moderately well 
drained, nearly level to moderately sloping soils on 
bottom lands, foot slopes, and fans and in swales on 
uplands. These soils have a surface layer of loam or 
silt loam, Most of these soils have high fertility and a 
high available water capacity. Permeability is mod- 
erate or moderately slow. These soils receive additional 
moisture from stream flooding and runoff from ad- 
jacent soils. Some of the soils have a perched water 
table early in the growing season, but this additional 
moisture is favorable for tree growth in most years. 
Most of the soils are not susceptible or are moderately 
susceptible to erosion and are slightly susceptible to 
soil blowing. 
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TABLE 3.—Windbreaks and environmental plantings 


[Absence of an entry means that trees and shrubs generally do not oe to the specified height on the soils in that windbreak 
group 


Trees and shrubs having predicted 20- hei — 
Tina eared g predi year average height of. 


soil map symbols 


Less than 8 feet 


8 to 15 feet 


16 to 25 feet 


26 to 35 feet 


Group 5: 


Group 1: Bo, DaB, 
DaC, DbA, OaA; 
Bonilla part of 
HcA; Davison part 
of CeA, CeB, DcB, 
and HdB; Onita 
part of HtA and 
HtB; and Prosper 
part of PcA, Pr, 
and Ps, 


Group 2: Ca, Cc, 
Ct, Fa, La, Lm, St, 
Wa; Crossplain part 
of Ps; Harps part 
of Tt; and White- 
wood part of Tw. 


Group 8: CdA, CdB, 
Do, EaC, EgB, Had, 
HaB, HaC; Clarno 
part of CeA, CeB, 
CnC, CsA, EuB, EuC, 
and PcA; Egan part 
of EbC2; Hand part 
of HbC, HcA, and 
HdB; and Homme 
part of EwC, HoC, 
HtA, and Hrs. 


Group 4: Stickney 
part of CsA, DsA, 
and Pr. 


HmA, 
HmB. 


Common lilac, 
golden currant, 
Nanking cherry,* 
Peking cotoneas- 
ter, redosier dog- 
wood, sand- 
cherry,” Saska- 
toon serviceberry, 
and skunkbush 
sumac. 


American plum, 
common lilac, 
golden currant, 
Nanking cherry, 
Peking cotoneas- 
ter, redosier dog- 
wood, Saskatoon 
serviceberry, 
silver buffalo- 
berry, skunkbush 
sumac, Tatarian 
honeysuckle, and 
Villosa lilac. 


Common lilac, 
golden currant, 
Nanking cherry, 
Peking cotoneas- 
ter, redosier dog- 
wood, sand- 
cherry,’ skunk- 
bush sumac, and 
Villosa lilac. 


Common lilac, 
olden currant, 
anking cherry, 
Peking cotoneas- 
ter, and Siberian 
peashrub. 


American plum 
common lilac, 
golden currant, 
Nanking cherry,’ 
Peking cotoneas- 
ter, sandcherry,? 
silver buffalo- 
berry, skunkbush 
sumac, and Ta- 
tarian honey- 
suckle. 


See footnotes at end of table. 


American plum, 
common choke- 
cherry, Ginnala 
maple, Manchur- 
ian apricot, 
Siberian apricot, 
Siberian pea- 
shrub, silver 
buffaloberry, 
Tatarian honey- 
suckle, and 
Villosa lilac. 


Common choke- 
cherry, eastern 
redcedar, Ginnala 
maple, Rocky 
Mountain juniper, 
and Siberian 
peashrub. 


American plum, 
common choke- 
cherry, eastern 
redcedar, Ginnala 
maple, Manchur- 
ian apricot, 
Rocky Mountain 
juniper, Siberian 
apricot, Siberian 
peashrub, silver 
buffaloberry, and 
Tatarian honey- 
suckle, 


American plum, 
common choke- 
cherry, eastern 
redcedar, Harbin 
pear, Manchur- 
ian apricot, 
Manchurian crab- 
apple, Rocky 
Mountain juniper, 
Siberian apricot, 
Siberian crab- 
apple, silver 
buffaloberry, and 
Tatarian honey- 
suckle. 


Common choke- 


cherry, eastern 
redcedar, Harbin 
pear, Manchurian 
apricot, Rocky 
Mountain juniper, 
Siberian apricot, 
and Siberian 
peashrub. 


Boxelder, bur oak, 


eastern redcedar, 
green ash, hack- 
berry, Harbin 
pear, Manchurian 
crabapple, Rocky 
Mountain juniper, 
Russian mulberry, 
Russian-olive, and 
Siberian crab- 
apple. 


Black Hills spruce, 


blue spruce, box- 
elder, bur oak, 
green ash, hack- 
berry, Harbin 
pear, Manchurian 
crabapple, ponde- 
rosa pine, Russian 
mulberry, Rus- 
sian-olive, Scotch 
pine, and Siberian 
crabapple. 


Boxelder, bur oak, 


green ash, hack- 
berry, Harbin 
pear, Manchurian 
crabapple, ponde- 
rosa pine, Russian 
mulberry, Rus- 
sian-olive, Scotch 
pine, and Siberian 
crabapple. 


Green ash, hack- 


berry, ponderosa 
pine, Russian- 
olive, and Scotch 
pine. 


Bur oak, green ash, 


hackberry, Man- 
churian crab- 
apple, ponderosa 
pine, Russian- 
olive, Scotch pine, 
and Siberian 
crabapple. 


Black Hills spruce, 
blue spruce, 
Chinkota elm, 
Dropmore elm, 
golden willow, 
honeylocust, 
ponderosa pine, 
Scotch pine, Si- 
berian elm, silver 
maple, and white 
willow. 


Eastern cottonwood, 
golden willow, 
honeylocust, 
plains cottonwood, 
silver maple, 
Siouxland cotton- 
wood, and white 
willow. 


Black Hills spruce, 
blue spruce, Chin- 
kota elm, Drop- 
more elm, honey- 
locust, Siberian 
elm, and silver 
maple. 


Honeylocust 


Chinkota elm, Drop- 
more elm, honey- 
locust, and Si- 
berian elm. 


More than 35 feet 


Eastern cotton- 
wood, northwest 
poplar, plains 
cottonwood, and 
Siouxland cot- 
tonwood. 


Northwest poplar. 


Chinkota elm, 
Dropmore elm, 
and Siberian 
elm. 
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TABLE 3.—Windbreaks and environmental plantings—Continued 


Windbreak group and 
soil map symbols 


Trees and shrubs having predicted 20-year average height of— 


Less than 8 feet 


Group 6: EnA, HnB__ 


Group 8: EtB, ReB: 
Betts part of HbC: 
and Ethan part of 
CnC, EuB, EuC, EwC, 
and HoC. 


Group 9: Dudley 
part of DsA. 


Common lilac, 
Peking cotoneas- 
ter, Siberian 
peashrub, silver 
buffaloberry, and 
Tatarian honey- 
suckle. 


American plum, 
common lilac, 
Peking cotoneas- 
ter, Siberian pea- 
shrub, silver 
buffaloberry, and 
Tatarian honey- 
suckle. 


Common lilac, east- 
ern redcedar, 
Harbin pear, 
Rocky Mountain 
juniper, Siberian 


8 to 15 feet 


16 to 25 feet 26 to 35 feet More than 35 feet 


Eastern redcedar, 
green ash, hack- 
berry, Harbin 
pear, Manchurian 
crabapple, ponde- 
rosa pine, Rocky 
Mountain juniper, 
Russian-olive, 
Seoteh pine, and 
Siberian crab- 
apple. 


Eastern redcedar, 
green ash, hack- 
berry, Harbin 
pear, ponderosa 
pine, Rocky 
Mountain juniper, 
and Russian-olive. 


Chinkota elm, Drop- 
more elm, green 
ash, ponderosa 
pine, Russian- 
olive, and 
Siberian elm. 


peashrub, and 
silver buffalo- 
berry. 


Chinkota elm, Drop- 
more elm, honey- 
locust, and 
Siberian elm. 


Chinkota elm, Drop-’ 
more elm, honey- 
locust, and 
Siberian elm. 


1 This species generally has a serious decline in vigor after 10 years. 
* This species generally has a serious decline in vigor after 5 years. 


Soils in this group are well suited to all kinds of 
windbreaks and other types of woody plantings. All 
climatically adapted trees and shrubs have good 
growth potential. 


WINDBREAK GROUP 2 


This group consists of somewhat poorly drained 
and poorly drained soils on bottom lands and in low 
areas on uplands. These soils have a water table within 
a depth of 6 feet. They have a surface layer that 
ranges from sandy loam to silty clay loam. Available 
water capacity is moderate or high in most of these 
soils, but it is low in one of the soils that is underlain 
by gravelly sand. There is no hazard or only a slight 
hazard of erosion, but some of the soils have a high 
content of lime and are moderately susceptible to soil 
blowing. 

Soils in this group are well suited to windbreaks and 
other types of woody plantings. Nearly all climatically 
adapted species have good growth potential. Improving 
drainage on some of these soils helps improve growing 
conditions. 


WINDBREAK GROUP 3 


This group consists mostly of deep, well drained, 
nearly level to gently rolling soils on uplands. These 
soils have a surface layer of loam, silt loam, and silty 
clay loam. In most of the soils, the available water 
capacity is high and permeability is moderate or mod- 
erately slow. The hazard of erosion is slight to severe 


depending on slope. Susceptibility to soil blowing is 
slight or moderate. 

Soils in this group are well suited to windbreaks and 
other types of woody plantings. All climatically 
adapted trees and shrubs have good growth potential 
except those that have high moisture requirements. 
Planting on the contour where the slope is 6 percent 
e more helps to control erosion and to conserve mois- 
ure. 


WINDBREAK GROUP 4 


This group consists of deep, moderately well 
drained, nearly level, silty soils on uplands. These soils 
have a claypan subsoil at a depth of about 15 inches 
that somewhat limits root growth of plants. The avail- 
able water capacity is high, but the subscil absorbs 
water slowly and releases it slowly to plants. The 
hazard of erosion is slight, and susceptibility to soil 
blowing is moderate. 

Soils in this group are moderately well suited to 
windbreaks and other woody plantings, but they are 
not suited to some trees and shrubs. Many of the 
climatically adapted species, however, have good 
growth potential. 


WINDBREAK GROUP 5 


This group consists of deep, well drained, nearly 
level to undulating soils on uplands. These soils have 
a surface layer and subsoil of fine sandy loam. The 
available water capacity is moderate or high, and 
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permeability is moderately rapid. The hazard of soil 
blowing is severe. The undulating soils are moderately 
susceptible to erosion. 

Soils in this group are well suited to windbreaks 
and other woody plantings. Most of the climatically 
adapted trees and shrubs have good growth potential 
except those that have high moisture requirements. 
Management is needed to control soil blowing before 
and after planting. 


WINDBREAK GROUP 6 


This group consists of well drained, nearly level to 
undulating soils that are moderately deep over gravelly 
sand. These soils have a surface layer of loam and fine 
sandy loam. Permeability is moderate or moderately 
rapid in the subsoil and rapid in the underlying 
gravelly sand. The available water.capacity is moder- 
ate or low, and the soils are somewhat droughty or 
droughty. The hazard of erosion is slight or moderate. 
One of the soils is highly susceptible to soil blowing. 

Soils in this group are poorly suited to windbreaks 
and other types of woody plantings. Windbreaks can 
be established if species adapted to these soils are 
selected and if optimum growth is not a critical re- 
quirement. Survival and vigor are poor in a dry year. 


WINDBREAK GROUP 8 


This group consists of deep and moderately deep, 
well drained, nearly level to gently rolling soils on 
uplands. These soils are calcareous within a depth of 
9 inches. In places they are moderately to severely 
eroded. They have a surface layer of loam or silt loam, 
and the moderately deep soils are underlain by silt- 
stone at a depth of 20 to 40 inches, Permeability is 
moderate. The available water capacity is high in the 
deep soils and low in the moderately deep soils. The 
hazard of erosion is moderate to severe, and the hazard 
of soil blowing is slight to moderate. 

Soils in this group are moderately well suited to 
windbreaks and other woody plantings. Windbreaks 
can be established if species adapted to these soils are 
selected and if optimum survival, growth, and vigor 
are not required. Where the slope is 6 percent or more, 
planting on the contour helps to control erosion and to 
conserve moisture. 


WINDBREAK GROUP 9 


The Dudley part of Dudley-Stickney complex, 0 to 2 
percent slopes, is the only soil in this group. This soil 
is deep and moderately well drained. It is on uplands. 
It has a claypan subsoil that limits root development, 
and its high content of sodium affects tree growth. The 
available water capacity is moderate or high, but 
permeability is slow or very slow. The hazard of 
erosion is slight, and the hazard of soil blowing is 
slight to moderate. ; 

This soil is poorly suited to windbreaks and other 
woody plantings. Many species of trees and shrubs 
grow poorly on this soil and are not suited to wind- 
break plantings. Windbreaks can be established, how- 
ever, if adapted species are selected and if optimum 
growth is not required. Survival, growth, and vigor 
are poor in dry years. Generally, field windbreaks on 
this soil are not recommended. 


WINDBREAK GROUP 10 


This group consists of soils that are too steep or too 
wet for machine plantings and soils that are too 
droughty, too high in salts, or too wet for the growth 
and survival of most trees and shrubs. - 

Soils in this group are not suited to windbreaks. 
Some of the soils can be used for other woody plant- 
ings that are planted by hand and given special care, 
Species of trees and shrubs should be selected that are 
tolerant of the conditions at a given site. 


Wildlife ° 


The wildlife population of any area depends on the 
availability of food, cover, and water in a suitable 
combination. Habitat for an individual bird or animal 
species or group of species is created, improved, and 
maintained by establishing and maintaining the re- 
quired combinations of vegetation for food and cover. 

Table 4 rates the major soils in each of the 8 soil 
associations in this survey area according to their 
capability in producing elements of wildlife habitat 
appropriate to four kinds of wildlife. Each association 
is rated for its highest wildlife potential and for its 
present suitability for wildlife based on current land 
use. The kinds of wildlife in table 4 are described in 
the following paragraphs. . 

Farmland wildlife includes animals that frequent 
cropland, pastures, meadows, and planted woodland. 
Although these wildlife species use other areas, such 
as natural woodland and marshland, they are most 
closely associated with cultivated areas. Examples of 
this kind of wildlife are pheasant, gray partridge, 
mourning dove, cottontail, jackrabbit, fox, raccoon, 
and white-tailed deer. 

Woodland wildlife includes animals that use sizable 
areas of natural woodland. These areas are bordered 
by and generally include farmland, rangeland, and 
pasture, but natural woodland is the major habitat 
element affecting wildlife. Planted woodland is not 
considered in this rating. Examples of this kind of 
wildlife are mule deer, white-tailed deer, cottontail, 
tree squirrel, raccoon, coyote, turkey, ruffed grouse, 
thrushes, vireos, and scarlet tanager. 

Wetland wildlife includes animals that use natural 
wetland or improved natural wetland as all or part of 
their breeding habitat. Examples of this kind of wild- 
life are ducks, herons, shorebirds, coot, red-winged 
blackbird, mink, muskrat, and beaver. 

Rangeland wildlife includes animals that use ex- 
tensive areas of native grassland or range. Such areas 
generally include wooded draws and bottom land, areas 
of cropland, and some planted woodland. But the 
rangeland is the major habitat element affecting this 
kind of wildlife. Examples of this kind of wildlife are 
mule deer, white-tailed deer, antelope, jackrabbit, 
coyote, sharp-tailed grouse, sage grouse, prairie 
chicken, magpie, horned lark, lark bunting, and 
mourning dove. 

The suitability ratings in table 4 are described as 
follows: 

Good. Habitat can be easily established, constructed, 
improved, or maintained. There are few or no soil 


limitations, and results generally are satisfactory. 


*By JoHN B. FARLEY, biologist, Soil Conservation Service. 
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TABLE 4.—Wildlife suitability interpretations by soil association 


is i Suitability of the soils for— 
oi] association an : pari 
percentage of ‘ Present land use Higheat wildlite 
major soils? Farmland Woodland Wetland Rangeland Pp 
wildlife wildlife wildlife wildlife 
Association 1: 
than s-Ldese 25 Poor __----_ Very poor —--| Very poor --| Good. Rangeland wildlife --| Rangeland wildlife. 
Betts ~-------- 20 Very poor __| Very poor --| Very poor ~_| Fair. 
Chaska —------- 20 Good —~----_- Poor ~.--~-- Poor ~------ Fair. 
Association 2: : : 
Homme  -___--- 30 Good ~~----- Very poor ~-| Very.poor --| Good. Farmland wildlife _-_| Farmland and range- 
Onita ~-------- 15 Good __.---- Very poor --| Very poor ~-| Good, land wildlife. 
Whitewood ____15 Good ___.--- Very poor --| Poor ~-.-.-- Fair. 
Association 3: 
Ban —-------- 45 | Good _-_-~-- Very poor --| Very poor —_| Good. Farmland wildlife --_| Farmland and range- 
Wentworth __-_25 Good ___--.- Very poor -.| Very poor -_| Good. land wildlife. 
Association 4: 
rosper —-_--~- 30 | Good ------- Very poor --| Very poor —_| Good. Farmland wildlife ___| Farmland and range- 
Clarno __-----_ 30 | Good __----- Very poor -_| Very poor -_| Good. land wildlife. 
Stickney ~--_-- 10 | Good _______ Very poor --| Very poor —-| Good. 
Association 5: i 
arno ~--_---- 50 | Good __-_-__ Very poor ~.| Very poor -.| Good. Farmland wildlife ___| Rangeland wildlife, 
Tetonka —__-__- 20 Poor __----_ Very poor —_ i Fair. 
Prosper -~----- 10 | Good __-_-__ Very poor -_ 
Association 6: 
Jarno —— Very poor ~-| Very poor -_| Good. Farmland wildlife __-| Rangeland wildlife. 
Ethan — Very poor --| Very poor --| Good 
Tetonka Very poor --| Fair ~------ Fair 
Association 7: 
Very poor —-| Very poor --| Good Farmland wildlife _-__| Farmland and range- 
Very poor --| Very poor --| Good land wildlife. 
Very poor —-| Poor .-----. Good. 
Association 8: 
Crossplain 25 Very poor --| Poor —------ Fair. Farmland wildlife ___| Farmland wildlife. 
Clarno __ 25 _| Very poor --} Very poor --]| Good 
Tetonka —______ 15 Very poor -_| Fair ~-----_ Fair. 


*Percentages do not total 100 because interpretations for soils of small extent are not given in the table. 


Fair. Habitat generally can be established, con- 
structed, improved, or maintained, but soil limitations 
affect habitat management or construction. A mod- 
erate intensity of management and frequent attention 
is necessary for satisfactory results. 

Poor. Habitat generally can be established, con- 
structed, improved, or maintained, but soil limitations 
are severe. Habitat establishment, management, or 
construction is generally difficult or expensive or re- 
quires intensive effort, and results are questionable. 

Very poor. Natural habitat can be maintained with 
the use of specific management practices, but it gen- 
erally is difficult or not feasible to establish, construct, 
or improve habitat on these soils. 


Engineering ‘ 


This section provides information about the use of 
soils for building sites, sanitary facilities, construc- 
tion material, and water management. Among those 


™LEONARD P, Kuck, agricultural engineer, Soil Conservation 
Service, helped prepare this section. 


who can benefit from this information are engineers, 
landowners, community planners, town and city man- 
agers, land developers, builders, contractors, and 
farmers and ranchers. 

The ratings in the engineering tables are based on 
test data and estimated data in the “Soil Properties” 
section. The ratings were determined jointly by soil 
scientists and engineers of the Soil Conservation Ser- 
vice using known relationships between the soil prop- 
erties and the behavior of soils in various engineering 
uses. 

Among the soil properties and site conditions identi- 
fied by a soil survey and used in determining the 
ratings in this section were grain-size distribution, 
liquid limit, plasticity index, soil reaction, depth to 
bedrock, hardness of bedrock that is within 5 or 6 
feet of the surface, soi] wetness, depth to a seasonal 
high water table, slope, likelihood of flooding, natural 
soil structure or aggregation, in-place soil density, and 
geologic origin of the soil material. Where pertinent, 
data about kinds of clay minerals, mineralogy of the 
sand and silt fractions, and the kind of absorbed 
cations were also considered. 
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On the basis of information assembled about soil 
properties, ranges of values can be estimated for 
erodibility, permeability, corrosivity, shrink-swell po- 
tential, available water capacity, shear strength, com- 
pressibility, slope stability, and other factors of 
expected soil behavior in engineering uses. As ap- 
propriate, these values can be applied to each major 
horizon of each soil or to the entire profile. 

These factors of soil behavior affect construction 
and maintenance of roads, airport runways, pipelines, 
foundations for small buildings, ponds and small 
dams, irrigation projects, drainage systems, sewage 
and refuse disposal systems, and other engineering 
works, The ranges of values can be used to (1) select 
potential residential, commercial, industrial, and rec- 
reational uses; (2) make preliminary estimates perti- 
nent to construction in a particular area; (3) evaluate 
alternative routes for roads, streets, highways, pipe- 
lines, and underground cables; (4) evaluate alterna- 
tive sites for location of sanitary landfills, onsite 
sewage disposal systems, and other waste disposal 
facilities; (5) plan detailed onsite investigations of 
soils and geology; (6) find sources of gravel, sand, 
clay, and topsoil; (7) plan farm drainage systems, 
irrigation systems, ponds, terraces, and other struc- 
tures for soil and water conservation; (8) relate per- 
formance of structures already built to the properties 
of the kinds of soil on which they are built so that 
performance of similar structures on the same or a 
similar soi] in other locations can be predicted; and 
(9) predict the trafficability of soils for cross-country 
movement of vehicles and construction equipment. 

Data presented in this section are useful for land- 
use planning and. for choosing alternative practices or 
general designs that will overcome unfavorable soil 
properties and minimize soil-related failures. Limita- 
tions to the use of these data, however, should be well 
understood. First, the data are generally not presented 
for soil material below a depth of 5 or 6 feet. Also, 
because of the scale of the detailed map in this soil 
survey, small areas of soils that differ from the domi- 
nant soil may be included in mapping. Thus, these 
data do not eliminate the need for onsite investiga- 
tions, testing, and analysis by personnel having ex- 
pertise in the specific use contemplated. 

The information is presented mainly in tables. Table 
5 shows, for each kind of soil, the degree and kind of 
limitations for building site development; table 6, for 
sanitary facilities; and table 7, for water management. 
Table 8 shows the suitability of each kind of soil as a 
source of construction materials. 

The information in the tables, along with the soil 
map, the soil descriptions, and other data provided in 
this survey, can be used to make additional interpre- 
tations and to construct interpretive maps for specific 
uses of land. 

Some of the terms used in this soil survey have a 
special meaning in soil science. Many of these terms 
are defined in the Glossary. 


Building site development 


The degree and kind of soil limitations that affect 
shallow excavations, dwellings with and without base- 
ments, small commercial buildings, and local roads and 
streets are indicated in table 5. A skght limitation 


indicates that soil properties generally are favorable 
for the specified use; any limitation is minor and 
easily overcome. A moderate limitation indicates that 
soil properties and site features are unfavorable for 
the specified use, but the limitations can be overcome 
or minimized by specia] planning and design. A severe 
limitation indicates that one or more soil properties or 
site features are so unfavorable or difficult to over- 
come that a major increase in construction effort, 
special design, or intensive maintenance is required. 
For some soils rated severe, such costly measures may 
not be feasible. 

Shallow excavations are made for pipelines, sewer- 
lines, communications and power transmission lines, 
basements, open ditches, and cemeteries. Such digging 
or trenching is influenced by soil wetness caused by a 
seasonal high water table; the texture and consistence 
of soils; the tendency of soils to cave in or slough; 
and the presence of very firm, dense soil layers, bed- 
rock, or large stones. In addition, excavations are 
affected by slope of the soil and the probability of 
flooding. Ratings do not apply to soil horizons below 
a depth of 6 feet unless otherwise noted. 

In the soil series descriptions, the consistence of 
each soil horizon is given, and the presence of very 
firm or extremely firm horizons, usually difficult to 
excavate, is indicated. 

Dwellings and small commercial buildings referred 
to in table 5 are built on undisturbed soil and have 
foundation loads of a dwelling no more than three 
stories high. Separate ratings are made for small 
commercial buildings without basements and for 
dwellings with and without basements. For such struc- 
tures, soils should be sufficiently stable that cracking 
or subsidence of the structure from settling or shear 
failure of the foundation does not occur. These ratings 
were determined from estimates of the shear strength, 
compressibility, and shrink-swel] potential of the soil. 
Soil texture, plasticity and in-place density, potential 
frost action, soil wetness, and depth to a seasonal high 
water table were also considered. Soil wetness and 
depth to a seasonal high water table indicate potential 
difficulty in providing adequate drainage for base- 
ments, lawns, and gardens. Depth to bedrock, slope, 
and large stones in or on the soil are also important 
considerations in the choice of sites for these struc- 
tures and were considered in determining the ratings. 
Susceptibility to flooding is a serious hazard. 

Local roads and streets referred to in table 5 have 
an all-weather surface that can carry light to medium 
traffic all year. They consist of a subgrade of the un- 
derlying soil material; a base of gravel, crushed rock 
fragments, or soi] material stabilized with lime or 
cement; and a flexible or rigid surface, commonly 
asphalt or concrete, The roads are graded with soil 
material at hand, and most cuts and fills are less than 
6 feet deep. 

The load supporting capacity and the stability of 
the soil as well as the quantity and workability of fill 
material available are important in design and con- 
struction of roads and streets. The classifications of 
the soil and the soil texture, density, shrink-swell po- 
tential, and potential frost action are indicators of 
the traffic supporting capacity used in making the 
ratings. Soil wetness, flooding, slope, depth to hard 


[“Shrink-swell” and some 
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TABLE 5.—Building site development 


tions of “slight,” “moderate,” and “severe’’] 


Soil series and 
map symbols 


Betts: BeE* ~.---------- 
Bon: Bo —-------------- 
Chaska: Ca, Cb* —---.-- 
Clamo: Cc ~~~ ~--~----- 
Clarno: 

GdA; (GdB: cnet ee 
CeA:? 


Clarno part 


Davison part 


CeB:? 
Clarno part 


CsA;* 
Clarno part 


Stickney part 


Crossplain : 
Ct: 


Crossplain part 


Harps part 


Davis: DaB, DaC 


Davison: 
DbA? 


of the other terms that describe restrictive soil features are defined in the Glossary. 
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See text for defini- 


Degree and kind of limitation for— 


| Dwellings with- 


Shallow Dwellings with Small commercial Local roads 
excavations out basements basements buildings and streets 
Severe: slope ----| Severe: slope ---_|Severe: slope -__| Severe: slope ---_] Severe: low 
strength. 
Severe: floods ---| Severe: floods _-_| Severe: floods _-_| Severe: floods ___| Severe: floods. 
Severe: wetness, | Severe: wetness, | Severe: wetness, | Severe: wetness, | Severe: wetness, 
floods. floods, frost floods. floods, frost floods, frost 
action. action. action. 
Severe: floods, Severe: floods, Severe: floods, Severe: floods, Severe: frost 
wetness, too frost action, frost action, frost action, action, low 
clayey. shrink-swell. shrink-swell. shrink-swell. strength, 
shrink-swell. 
Moderate: too Moderate: Moderate: Moderate: Severe: low 
clayey. shrink-swell, shrink-swell. shrink-swell, strength. 
frost action. ‘ frost action. 

Moderate: too Moderate: Moderate: Moderate: Severe: low 
clayey. shrink-swell, shrink-swell shrink-swell, strength. 
frost action. frost action. 

Severe: wetness -| Severe: frost Severe: wetness _| Severe: frost Severe: frost 

action, wetness. action, wetness. action. 
Moderate: too Moderate: Moderate: Moderate: Severe: low 
clayey. shrink-swell, shrink-swell. shrink-swell, strength. 
frost action. frost action. 
Severe: wetness -| Severe: frost Severe: wetness _| Severe: frost Severe: frost 
action, wetness, action, wetness. action. 
Moderate: too Moderate: Moderate: Moderate: Severe: low 
clayey. shrink-swell, shrink-swell. shrink-swell, strength. 
frost action. frost action, 
slope. 
Moderate: too Moderate: Moderate: Moderate: Severe: low 
clayey. shrink-swell, shrink-swell. shrink-swell, strength. 
frost action. frost action. 
Moderate: wet- Severe: shrink- Severe: shrink- Severe: Severe: 
ness, too clayey. swell. swell. shrink-swell. shrink-swell, 
low strength. 
Severe: wetness _| Severe: wetness, | Severe: wetness, | Severe: wetness, | Severe: frost 
frost action, floods. frost action, action, shrink- 
floods. floods. swell, low 
strength. 
Severe: wetness ~ Severe: wetness, | Severe: wetness, | Severe: wetness, | Severe: wetness, 
low strength, low strength. low strength. low strength, 
frost action. frost action. 
Slight ~-------._. Moderate: Moderate: Moderate: slope, | Moderate: 
shrink-swell, shrink-swell. shrink-swell, shrink-swell, 
frost action. frost action. frost action, 
low strength. 
Severe: wetness _| Severe: frost Severe: wetness —| Severe: frost Severe: frost 
action, wetness. action, wetness. action, 


See footnote at end of table. 
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Soil series and 
map symbols 


SOIL SURVEY 


TABLE 5.—Building site development—Continued 


Degree and kind of limitation for— 


Shallow Dwellings with- 
excavations out basements 
DcB:* 
Davison part ~------- Severe: wetness _| Severe: frost 
action, wetness. 
Onita part ~---_--___ Slight ----------- Severe: shrink- 
swell. 
Delmont 
DeA: -~Sel neue sce cesses Severe: cutbanks | Slight ---.-------- 
cave, small 
stones. 
Deb. scoeeete acne see, Severe: cutbanks | Slight ~-.--------- 
cave, small 
stones. 
DmB: * 
Delmont part ~------- Severe: cutbanks | Slight ------------ 
cave, small 
stones, 
Rock outcrop part. 
(Too variable to be 
rated.) 
DnD:* 
Delmont part —------- Severe: cutbanks | Slight _---_-------- 
cave, small 
stones. 
Talmo part ~--------- Severe: small Moderate: slope —- 
stones, cutbanks 
cave; 

Dime? D6) sane csccc ecu Severe: wetness, | Severe: frost 
eutbanks cave, action, wetness, 
floods. floods. 

Dudley: DsA* ~----~--~-_ Moderate: too Severe: shrink- 
clayey, wetriess. swell. 

Durrstein: Du —-.-----~-- Severe: floods, Severe: floods, 
wetness, too shrink-swell, 
clayey. frost action. 

Egan: 

EaGs Eg Bi 2oSe> wae os SHON. ene e eka Severe: frost 
action. 
EbC2:* 
Egan part ~~--_-.___ Slight ---------. Severe: frost 
action. 
Betts part ------.--__ Moderate: too Moderate: 
clayey. shrink-swell 

Enet: EnA ~-~----~-----. Severe: cutbanks | Slight -...---_---_ 
cave. 

Ethan: 

EVR EtC2)*GuG ee ee a! Moderate: too Moderate: 
clayey. shrink-swell, 
frost action, 

BID Ae teeth ee saccse. Moderate: slope, } Moderate: 


too clayey. 


See footnote at end of table. 


shrink-swell, 
slope, frost 
_ action. 


Dwellings with 


basements 
Severe: wetness — 
Severe: shrink- 
swell, 
Slight ~---------__ 
Slight ~----------_ 
Slight --------._-~ 
Slight ccencuence 
Moderate: slope —_ 
Severe: wetness, 
floods. 
Severe: shrink- 
swell, 
Severe: floods, 
shrink-swell, 
wetness. 
Moderate: 


shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell, 
Slight 


Moderate: 
shrink-swell, 


Moderate: shrink- 
swell, slope. 


Small commercial 
buildings 


Severe: frost 
action, wetness. 


Severe: alone: 
shrink-swell. 


Slight 


Moderate: 
slope. 


Moderate: 
slope. 


Moderate: 
slope. 


Severe: slope -___ 


Severe: frost 
action, wetness, 
floods, 


Severe: shrink- 
swell. 

Severe: floods, 
shrink-swell, 
wetness. 
Severe: frost 
action, 

Severe: frost 
action. 
Moderate: 
shrink-swell. 
Slight -------_-__ 
Moderate: slope, 


shrink-swell, 
frost action. 


Severe: slope —-__ 


Local roads 


and streets 
Severe: frost 
action. 
Severe: 


shrink-swell, 
low strength. 


Slight. 


Slight. 


Slight. 


Slight. 


Moderate : slope. 


Severe: frost 
action, wetness, 
floods. 


Severe: 
low strength, 
shrink-swell. 


Severe: floods, 
shrink-swell, 
low strength. 


Severe: 
frost action, 
low strength. 


Severe: 
frost action, 
low strength. 


Severe: low 
strength. 


Fair: low 
strength. 


Severe: low 
strength. 


Severe: low 
strength. 
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TABLE 5.—Building site development—Continued 


Soil series and 


Degree and kind of limitation for— 


map symbols Shallow Dwellings with- 
excavations out basements 
EuB:* 
Ethan part __--.._-__-- Moderate: too Moderate: 
clayey. shrink-swell, 
frost action, 
Clarno part ~~-._--_--_ Moderate: too Moderate: 
clayey. shrink-swell, 
frost action. 
EwC * 
Ethan part ----.--~.- Moderate: too Moderate: 
clayey. shrink-swell, 
frost action. 
Homme part —-_-----_ Slight. -2--2--.2s Severe: shrink- 
: swell. 
Fedora: Fa‘ ~~~ ..-..-- Severe: wetness, | Severe: wetness, 
cutbanks cave. frost action. 
Hand 
Hea: connec ueueeneeseee Slight) opcscc. oa Moderate: 
shrink-swell, 
frost action. 
HaB, HaC@ __-u_--------- Slight ----------- Moderate: 
shrink-swell, 
frost action. 
HbC:* 

Hand part ~---_-----_ Slight ~~ ---~----- Moderate: 
shrink-swell, 
frost action. 

Betts part ----------- Moderate: too Moderate: 

clayey. shrink-swell, 
frost action. 
HcA:* 

Hand part ----------- Slight ----------- Moderate: 
shrink-swell, 
frost action. 

Bonilla part ~-----___ Severe: floods --_| Severe: floods, 

: frost action. 
HdB:* ; 

Hand part __--_-.____ Slight ----------_ Moderate: 
shrink-swell, 
frost action. 

Davison part —~~----_- Severe: wetness _| Severe: frost 
action, wetness. 

Henkin: HmA, HmB —_-___ Slight --------_-_ Moderate: frost 
action, 
Henkin variant: HnB ___-| Severe: cutbanks | Slight _---.--.-___ 
cave, 
Homme: 
HoC:? 

Homme part —~---_-_-- Slight -------.-._ Severe: shrink- 

swell. 


See footnote at end of table. 


Dwellings with 
basements 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell, 


Moderate: 
shrink-swell, 


Severe: 
shrink-swell, 


Severe: wetness — 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell, 


floods ~__ 


Severe: 


Moderate: 
shrink-swell. 


Severe: wetness — 


Severe: 
shrink-swell. 


Small commercial 
buildings 


Moderate: slope, 
shrink-swell, 
frost action. 


Moderate: 
shrink-swell, 
frost action. 


Moderate: slope, 
shrink-swell, 
frost action. 


Severe: 
shrink-swell. 


Severe: wetness, 
frost action. 


Moderate: 
shrink-swell, 
frost action. 


Moderate: slope, 
shrink-swell, 
frost action. 


Moderate: slope, 
shrink-swell, 
frost action. 


Moderate: 
shrink-swell, 
frost action. 


Moderate: 
shrink-swell, 
frost action. 


Severe: floods, 
frost action. 


Moderate: slope, 
shrink-swell, 
frost action, 


Severe: frost 
action, wetness, 

Moderate: frost 
action. 

Slight ---.------_ 
evere: 


v 
shrink-swell. 
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Local roads 
and streets 


Severe: low 
strength. 


Severe: low 
strength. 


Severe: low 
strength. 


Severe: 
low strength, 
shrink-swell. 


Severe: frost 
action, wetness. 


Moderate: 
shrink-swell, 
low strength, 
frost action. 


Moderate: 
shrink-swell, 
low strength, 
frost action. 


Moderate: 
shrink-swell, 
low strength, 
frost action. 


Severe: low 
strength. 


Moderate: 
shrink-swell, 
low strength, 
frost action. 


Severe: floods, 
frost action. 


Moderate: 
shrink-swell, 
low strength, 
frost action. 

Severe: frost 

action. 


Moderate: 
low strength, 
frost action. 


Moderate: 
low strength. 


Severe: 
low strength, 
shrink-swell. 
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TABLE 5.—Building site development—Continued 


Soil series and 
map symbols 


Ethan part ~--------- 


HtA:? 
Homme part -----.--- 


Lm:? 
Lamo part 


Wann part 


Marsh:. Ma. (Properties 
too variable to be rated.) 


Onita: OaA __--_-------- 


Prosper: 
PcA:! 
Prosper part 


Clarno part ---------- 


Pr:* 
Prosper part __----_- 


Stickney part --_-.--- 


Paz * 
Prosper part —-------- 


Crossplain part —-____ 


Degree and kind of limitation for— 


Shallow 
excavations 
Moderate: too 
clayey. 
Slight 22222 sec2 25 
Severe: floods --- 
Slight scuc<.-2s03 
Severe: floods, 
wetness, too 
clayey. 
Severe: wetness, 
floods, 
Severe: wetness, 
floods. 
Severe: wetness, 
floods. 
Severe: floods ~-_ 
Severe: floods, 
wetness. 
Moderate: too 
clayey. 
Severe: floods, 
wetness. 
Moderate: wet- 
ness, too 
clayey. 
Severe: floods, 
wetness. 
Severe: wetness _ 


See footnote at end of table. 


Dwellings with- 
out basements 


Moderate: 
shrink-swell, 
frost action. 


Severe: shrink- 
swell, 
Severe: floods, 


shrink-swell, 
frost action. 


Severe: shrink- 
swell, 
Severe: floods, 


frost action, 
shrink-swell, 


Severe: wetness, 
floods, shrink- 
swell. 

Severe: wetness, 
floods, shrink- 
swell. 

Severe: floods, 


frost action. 


Severe: floods, 
shrink-swell, 
frost action. 


Severe: floods, 
frost action, 


Moderate: 
shrink-swell, 
frost action, 


Severe: floods ___ 

Severe: shrink- 
swell, 

Severe: floods, 


frost action. 


Severe: wetness, 
frost action, 
floods. 


Dwellings with 
basements 


Moderate: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: floods, 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: floods, 
frost action, 
shrink-swell, 


Severe: 
floods, shrink- 
swell, 


Severe: 
floods, shrink- 
swell, 


Severe: floods, 
wetness. 
Severe: floods, 


shrink-swell. 


Severe: floods, 


wetness. 


Moderate: 
shrink-swell. 


Severe: floods, 
wetness. 


Severe: 
shrink-swell. 


Severe: floods, 
wetness. 


Severe: 
floods. 


Small commercial 


Local roads 


wetness, 


wetness, 


wetness, 


buildings and streets 
Moderate: slope, | Severe: low 
shrink-swell, strength. 
frost action. 
Severe: Severe: 


shrink-swell. 


Severe: floods, 
shrink-swell, 
frost action. 


Severe: 
shrink-swell. 


Severe: floods, 
wetness, shrink- 
swell, 


Severe: wetness, 
floods, shrink- 
swell. 

Severe: wetness, 
floods, shrink- 
swell. 

Severe: floods, 


frost action, 


Severe: floods, 
shrink-swell, 
frost action. 


Severe: floods, 
frost action. 


Moderate: 
shrink-swell, 
frost action. 


Severe: floods 


Severe: 
shrink-swell. 


Severe: floods, 
frost action. 


Severe: wetness, 
frost action, 
floods. 


low strength, 
shrink-swell. 


Severe: floods, 
shrink-swell, 
low strength. 


Severe: 
low strength, 
shrink-swell. 


Severe: . 
frost action, 
low strength, 


. shrink-swell. 


Severe: floods, 
shrink-swell, 
frost action. 


Severe: floods, 
shrink-swell, 
frost action, 


Severe: floods, 
frost action. 


Severe: floods, 
shrink-swell, 
low strength. 


Severe: 
low strength, 
frost action, 


Severe: 
low strength. 


Severe: 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
low strength. 


Severe: ; 
frost action, 
shrink-swell, 
low strength. 
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TABLE 5.—Building site development—Continued 


Soil series and 


Degree and kind of limitation for— 
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map symbols Shallow Dwellings with- Dwellings with Small commercial Local roads 
excavations out basements basements buildings and streets 
Redstoe: ReB ____________ Moderate: depth | Moderate: Moderate: depth | Moderate: Moderate: 
to rock. frost action. to rock. frost action. low strength, 
frost action. 
Salmo: Sa ~----~-------- Severe: floods, Severe: floods, Severe: floods, Severe: floods, Severe: floods, 
wetness. wetness, frost wetness, wetness, frost frost action, 
action. action. low strength. 
Storla variant: St ------- Severe: Severe: frost Severe: Severe: frost Severe: frost 
wetness. action, wetness. wetness. action, wetness. action, wetness, 
Tetonka 
ey wewen eos oe eee Severe: wetness, | Severe: floods, Severe: floods, Severe: floods, Severe: 
floods. frost action, shrink-swell. frost action, frost action, 
shrink-swell. shrink-swell. low strength, 
shrink-swell. 
Tt? ; 
Tetonka part —~------- Severe: wetness, | Severe: floods, Severe: floods, Severe: floods, Severe: 
floods. frost action, shrink-swell. frost action, frost action, 
shrink-swell. shrink-swell. low strength, 
shrink-swell. 
Harps part __----____ Severe: wetness _| Severe: wetness, | Severe: wetness, | Severe: wetness, | Severe: wetness, 
low strength, low strength. low strength, low strength, 
frost action. frost action. frost action. 
Tw:3 
Tetonka part ~-----_- Severe: wetness, | Severe: floods, Severe: floods, Severe: floods, Severe: 
floods. frost action, shrink-swell. frost action, frost action, 
shrink-swell. shrink-swell. low strength, 
shrink-swell. 
Whitewood part —--___ Severe: wetness, | Severe: floods, Severe: wetness, | Severe: floods, Severe: : 
floods. frost action. floods. frost action. frost action, 
low strength. 
Wann: Wa —~_--.-----___ Severe: wetness, | Severe: floods, Severe: floods, Severe: floods, Severe: floods, 
floods. frost action. wetness. frost action. frost action. 
Worthing: Ww  __-__- Severe: wetness, | Severe: wetness, | Severe: wetness, | Severe: wetness, | Severe: wetness, 
floods, too floods, shrink- floods, shrink- floods, shrink- floods, low 
clayey. swell, swell, swell. strength, 


This mapping unit is made up of two or more dominant soils. See the description of the mapping unit for the composition 


and behavior characteristics of the mapping unit. 


rock or very compact layers, and content of large 
stones affect stability and ease of excavation. 


Sanitary facilities 


Favorable soil properties and site features are 
needed for proper functioning of septic tank absorp- 
tion fields, sewage lagoons, and sanitary landfills. The 
nature of the soil is important in selecting sites for 
these facilities and in identifying limiting soil prop- 
erties and site features to be considered in design and 
installation. Also, those soil properties that affect ease 
of excavation or installation of these facilities will be 
of interest to contractors and local officials. Table 6 
shows the degree and kind of limitations of each soil 
for such uses and for use of the soil as daily cover for 
landfills. It is important to observe local ordinances 
and regulations. 

If the degree of soil limitation is expressed as slight, 
soils are generally favorable for the specified use and 


limitations are minor and easily overcome; if mod- 
erate, soil properties or site features are unfavorable 
for the specified use, but limitations can be overcome 
by special planning and design; and if severe, soil 
properties or site features are so unfavorable or diffi- 
cult to overcome that major soil reclamation, special 
designs, or intensive maintenance is required. Soil 
suitability is rated by the terms good, fazr, or poor, 
which, respectively, mean about the same as the terms 
slight, moderate, and severe. 

Septic tank absorption fields are subsurface systems 
of tile or perforated pipe that distribute effluent from 
a septic tank into the natural soil. Only the soil hori- 
zons between depths of 18 and 72 inches are evaluated 
for this use. The soil properties and site features con- 
sidered are those that affect the absorption of the 
effluent and those that affect the construction of the 
system. 

Properties and features that affect absorption of 
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TABLE 6.—Sanitary facilities 


[“Seepage” and some of the other terms that describe restrictive soil features are defined in the Glossary. See text for definitions 
of “slight,” “moderate,” “good,” “fair,” and other terms used to rate soils] 


Degree and kind of limitation for— 
Suitability for 
Soil series and map symbols Septi daily cover 
ptic tank Trench Area 
absorption taps oe sanitary sanitary for landfill 
fields Bi landfill landfili 
Betts: Bek? ----.--------- Severe: slope, Severe: slope _-_| Severe: slope ___| Severe: slope ---| Poor: slope. 
percs slowly. 
Bon®, (Bo: (2s t2os oko oes Severe: floods —-| Severe: floods, Severe: floods --| Severe: floods __| Good. 
seepage. 
Chaska: Ca? Cb? _.-----_- Severe: wetness, | Severe: wetness, | Severe: wetness, | Severe: wetness,| Poor: wetness. 
floods. floods. floods. floods. 
Clame: Ce _____--_------- Severe: floods, Severe: floods -_| Severe: floods, Severe: floods, Poor: too clayey. 
percs slowly, wetness. wetness. 
wetness. 
Clarno: . : 
CdAMCSA® Soe eS Severe: perces Slight ---------- Moderate: too Slight ----_-____ Fair: tooclayey. 
slowly. clayey. 
CoB pnd ethos tee eA Severe: peres Moderate Moderate: too Slight __--._._-- Fair: too clayey. 
slowly. slope. clayey. 
CeA:" F 2 
Clarno part ~--------~- Severe: percs Slight --.------- Moderate: too Slight ~--------- Fair: too clayey. 
slowly. clayey. 
Davison part __________ Severe: Severe: Severe: Severe: Good. 
wetness, wetness wetness. wetness. 
CeB:* : : 
Clarno part —---____--_ Severe: peres Slight ---------- Moderate: too Slight ---.-_---- Fair: too clayey. 
slowly. clayey. 
Davison part __-------- Severe: Severe Severe: Severe: Good. 
wetness. wetness. wetness. wetness 
CTC er Se eee Severe: peres Severe: slope ---| Moderate: too Slight ~--------- Fair: too clayey. 
slowly. clayey. 
Crossplain: 
Ct: 
Crossplain part _------- Severe: peres Slight ---------. Severe: wetness, | Severe: Poor: wetness. 
slowly, floods. wetness, 
wetness, floods. floods 
Harps part ~---_------ Severe: Slight ---------- Severe: Severe: Poor: wetness. 
wetness. wetness. wetness. 
Davis: DaB, Dac ~-----___ Moderate: percs | Moderate: slope, | Slight ---------_ Slight eee Good. 
slowly. seepage. 
Davison: 
DBA atkteon cet ee et Severe: Severe: Severe: Severe: Good. 
wetness, wetness, wetness. wetness, 
DcB:? 
Davison part ~-_-_.-_-- Severe: Severe: Severe: Severe: Good. 
wetness, wetness. wetness. wetness. 
Onita part _---_--_---- Severe: percs Moderate: Moderate: too Slight -------_-- Fair: too clayey. 
slowly. slope. clayey. 
Delmont : 
DeA, DeB ---------__--___ Sheht" acne see Severe: Severe: Severe: Poor: thin layer. 
seepage. seepage. seepage. 


See footnotes at end of table. 
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TABLE 6.—Sanitary facilities—Continued 


Degree and kind of limitation for— 
Soil series and map symbols Septic tank ose Trench Aven 
absorption la thar sanitary sanitary 
fields & landfill landfill 
DmB:? 
Delmont part ~--------- Slight?) ~--_.--__ Severe: Severe: Severe: 
seepage. seepage. seepage. 
Rock outcrop part. (Too 
variable to be rated.) 
DaD:* 
Delmont part ---------- Slight® -------_- Severe: slope, Severe: Severe: 
seepage. seepage. seepage. 
Talmo part ~--__------ Moderate: Severe: slope, Severe: seepage, | Severe: 
slope. seepage. small stones. seepage. 
Dane: (D6 2.2.32 2 ease. Severe: Severe: wetness, | Severe: wetness, | Severe: wetness, 
wetness, floods. seepage. seepage, floods. seepage, floods. 
Dudley: 
DsA: 
Dudley part ----------_ Severe: percs Slight -----.---- Moderate: too Slight --------~- 
slowly. clayey. 
Stickney part ______-_-- Severe: percs Slight ---------- Moderate: too Slight ~----_---- 
slowly. clayey. 
Durrstein: Du .---------_- Severe: floods, Severe: floods, Severe: floods, Severe: floods, 
peres slowly. wetness. wetness. wetness, 
Egan: 
baG: naee es Severe: percs Severe: slope ---| Moderate: too Slight ---------- 
slowly. clayey. 
EbC2:7 
Bgan part ---..-______ Severe: percs Moderate: Moderate: too Slight ~----.---- 
slowly. slope. clayey. 
Betts part ~.---_______ Severe: percs Severe: slope _--| Moderate: too Slight ---------- 
slowly. clayey. 
EgB:? 
Egan part -..---._____ Severe: percs Moderate: Moderate: too Slight. -s2.+..--- 
slowly. slope. clayey. 
Wentworth part --.____ Moderate: percs | Moderate: slope, | Moderate: too Slight ---------- 
slowly. seepage. clayey. 
Enet: EnA —---.-~-----.--- Slight® -.-----. Severe: Severe: Severe: 
seepage. seepage. seepage 
Ethan: 
EtBs} 22s s noose clo. Severe: percs Moderate: Moderate: too Slight ~__----_-_ 
slowly. slope. clayey. 
E+C2? EuC EwCt _-______. Severe: percs Severe: slope _-_| Moderate: too Slight -.-_---_-_ 
slowly. clayey. 
EYD:* 
Ethan part ~------.--- Severe: percs Severe: slope ___| Moderate: too Moderate: 
slowly. clayey. slope. 
Betts part ____________ Severe: percs Severe: slope ___| Moderate: too Moderate: 
slowly. clayey. slope, 
EuB:* 
Ethan part ~------.--- Severe: percs Moderate: Moderate: too Slight ------____ 
slowly. slope. clayey. 
Clarno part ----.------ Severe: percs Moderate: Slight ----.----- Slight -------___ 
slowly. slope. 


See footnotes at end of table. 
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Suitability for 
daily cover 
for landfill 
Poor: thin layer. 
Poor: thin layer. 
Poor: thin layer. 
Fair: thin layer. 


Fair: tooclayey, 
hard to pack. 
Fair: too clayey. 
Poor: too clayey, 
wetness. 
Fair: too clayey. 
Fair: too clayey. 
Fair: too clayey. 
Fair: tooclayey. 
Fair: tooclayey. 
Fair: thin layer, 


area reclaim. 


Fair: too clayey. 
Fair: tooclayey. 
Fair: _ slope, 

too clayey. 
Fair: tooclayey. 
Fair: tooclayey. 
Good 
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TABLE 6.—Sanitary facilities—Continued 


Soil series and map symbols 


Degree and kind of limitation for— 


Septic tank 


: Sewage 
ahiorpton lagoons 

Fedora: Fa* ~------.----- Severe: Severe: wetness, 
wetness. seepage. 

Hand 

HaéAcencltestcooecleee ek Moderate: percs | Moderate: 
slowly. seepage. 
HeBY oe os ee Moderate: percs | Moderate: slope, 
slowly. seepage. 
HaG suse ee Moderate: percs | Severe: slope —-- 
slowly. 
HbC:? 
Hand part ~-~--------- Moderate: percs | Severe: slope —-- 
slowly 
Betts part .--._______- Severe: percs Severe: slope ___ 
slowly. 
HeA:* 
Hand part ------------ Moderate: percs | Moderate: 
slowly. seepage. 
Bonilla part --------___ Severe: floods, Moderate: 
percs slowly. seepage. 
HadB:? 
Hand part .------_____ Moderate: percs | Moderate: slope, 
slowly. seepage, 
Davison part ~------.-- Severe: Severe: 
wetness. wetness. 
Henkin: HmA, HmB —----~-- Slight? ----_---- Severe: 
seepage. 
Henkin variant: HnB ~-___ Slight?) ~-------- Severe: 
seepage. 
Homme 
HoG? escsseutwessssaunse Severe: percs Severe: slope —-- 
slowly. 
HtA:? 
Homme part ~---_----- Severe: percs Slight --..---.-- 
slowly. 
Onita part _--------.-_ Severe: percs SUBRE cleo 
slowly, floods. 
FYB See ee ees Severe: percs Moderate: 
slowly. slope. 

James: Ja Gesesoseuessen Severe: floods, Severe: floods, 
percs slowly, wetness, 
wetness. 

Lamo: 

Lah ooe fe Or So ee ton ss Severe: percs Severe: floods —_ 
slowly, wetness, 
floods. 
Lm:? 
Lamo part ----.------- Severe: percs Severe: floods —_ 
slowly, wetness, 
floods. 
Wann part ~---.--_--__ Severe: wetness, | Severe: seepage, 
floods. floods. 


See footnotes at end of table. 


Trench 
sanitary 
landfill 


Severe: 
wetness, 


Slight 


Moderate: 
clayey. 


too 


Slight 


Severe: floods ~_ 


Severe: 
wetness. 


Severe: 
seepage. 


Severe: 
seepage. 


Moderate: 
clayey. 


too 


Moderate: 
clayey. 


too 
Severe: floods -- 


Moderate: 
clayey. 


too 


Severe: floods, 
wetness, too 
clayey. 


Severe: 


wetness, 
floods, 


Severe: 


wetness, 
floods. 


Severe: floods, 
wetness. 


si ee Date for 
Area aily cover 
sanitary for landfill 
landfill 
Severe: wetness, Poor: wetness. 
seepage. 
Slight -..-.-----) Good. 
Slight -.---.--_- Good. 
Slight ------.___ Good. 
Slight -------~__ Good. 
Slight ---------_ Fair: too clayey. 
Slight --------__ Good. 
Severe: floods --| Good. 
Slight ---------- Good. 
Severe: Good. 
wetness. 
Severe: Good. 
seepage. 

Severe: Fair: thin layer, 
seepage. area reclaim, 
Slight ---.------ Fair: too clayey. 
Slight -------.- Fair: too clayey. 
Severe: floods ~_] Fair: too clayey. 
Slight ~~ _.--.-- Fair: too clayey. 
Severe: floods, Poor: too clayey, 

wetness. wetness, 
Severe: wetness, | Fair: too clayey. 
floods. 
Severe: wetness, | Fair: too clayey. 
floods. 
Severe: floods, Good. 
wetness. 
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TABLE 6.—Sanitary facilities—Continued 
Degree and kind of limitation for— 
F : Suitability for 
Soil series and map symbols Septic tank 6a Trench Area pa A 
absorption lagoons sanitary sanitary 
fields landfill landfill 
Marsh: Ma. (Too variable 
to be rated.) 
Onita: OsaA —_------------ Severe: percs Slight -------_-_ Severe: floods __| Severe: floods __) Fair: too clayey. 
slowly, floods. 
Prosper: 
PcA:? F 
Prosper part —~~----_-__ Severe: floods, Slight -------.--| Severe: floods, Severe: floods -_| Fair: tooclayey. 
percs slowly. wetness. 
Clarno part -----.-__- Severe: percs Slight -.<.--seseu Moderate: too Slight ------__-- Fair: tooclayey. 
slowly. clayey. : 
Pr: * . . 
Prosper part ~---------- Severe: floods, Slight ~--------- Severe: floods, Severe: floods __| Fair: too clayey. 
percs slowly. wetness, 
Stickney part ~-------. Severe: percs Slight ----..---- Moderate: too Slight --------__ Fair: tooclayey. 
slowly. clayey. 
Ps; * : 
Prosper part ---------- Severe: floods, Slight. ..c-.-.4-5 Severe: floods, Severe: floods __| Fair: too clayey. 
percs slowly. wetness. 
Crossplain part ~------- Severe: percs Slight ---------- Severe: wetness,| Severe: wetness, | Poor: wetness. 
slowly, wetness, floods. floods. 
floods. 
Redstoe: ReB _---__.-_____ Severe: depthto | Severe: depthto | Severe: depth to | Slight -----_.__ Fair: thin layer, 
rock, rock. rock. area reclaim. 
Salmot Sa. co. oo Severe: percs Severe: floods, Severe: floods, Severe: floods, Poor: wetness. 
slowly, floods, wetness. wetness. wetness. 
wetness. 
Storla variant: St --______ Severe: Severe: Severe: seepage, | Severe: seepage, | Poor: wetness. 
wetness? seepage. wetness. wetness. 
Tetonka: . , 
18: BeSucsensosaqcundesus Severe: floods, Slight --------_- Severe: floods, Severe: floods, Poor: wetness. 
percs slowly, wetness. wetness. 
wetness. 
Test . 
Tetonka part _---______ Severe: floods, Slight ---------- Severe: floods, Severe: floods, Poor: wetness. 
percs slowly, wetness. wetness. 
wetness. 
Harps part ___________ Severe: Severe: Severe: Severe: Poor: wetness. 
wetness. wetness. wetness. wetness, 
Tw:? 
Tetonka part -------___ Severe: floods, Slight -------_-- | Severe: floods, Severe: floods, Poor: wetness. 
percs slowly, wetness, wetness. 
wetness. 
Whitewood part -----.. Severe: percs Slight --------.- Severe: floods, Severe: floods, Fair: too clayey. 
slowly, wetness, wetness, wetness. 
floods. 
Wann: Wa _______________ Severe: Severe: Severe: floods, Severe: floods, Good. 
wetness. seepage wetness. wetness. 
Worthing: Ww —__________ Severe: percs Slight -.---_-___ Severe: wetness, | Severe: wetness, | Poor: wetness, 
slowly, floods. Hoods too floods. too clayey. 
clayey. 


* This mapping unit is made up of two or more dominant soils. See the description of the mapping unit for the composition and 
behavior characteristics of the mapping unit. 


* Excessive permeability may cause pollution of ground water. 
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the effluent are permeability, depth to seasonal high 
water table, depth to bedrock, and susceptibility to 
flooding. Stones, boulders, and shallowness to bedrock 
interfere with installation. Excessive slope can cause 
lateral seepage and surfacing of the effluent. Also, 
soil erosion and soil slippage are hazards if absorption 
fields are installed on sloping soils. 

In some soils, loose sand and gravel or fractured 
bedrock is less than 4 feet below the tile lines. In these 
soils the absorption field does not adequately filter the 
effluent, and ground water in the area may be con- 
taminated. 

On many of the soils that have moderate or severe 
limitations for use as septic tank absorption fields, a 
system to lower the seasonal water table can be in- 
stalled or the size of the absorption field can be in- 
creased so that performance is satisfactory. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the 
solid and liquid wastes. Lagoons have a nearly level 
floor and cut slopes or embankments of compacted soil 
material. Aerobic lagoons generally are designed to 
hold sewage within a depth of 2 to 5 feet. Nearly im- 
pervious soil material for the lagoon floor and sides is 
required to minimize seepage and contamination of 
ground water. Soils that are very high in content of 
organic matter and those that have cobbles, stones, or 
boulders are not suitable. Unless the soil has very slow 
permeability, contamination of ground water is a haz- 
ard where the seasonal high water table is above the 
level of the lagoon floor. In soils where the water 
table is seasonally high, seepage of ground water into 
the lagoon ean seriously reduce the lagoon’s capacity 
for liquid waste. Slope, depth to bedrock, and suscepti- 
bility to flooding also affect the suitability of sites for 
sewage lagoons or the cost of construction. Shear 
strength and permeability of compacted soil material 
affect the performance of embankments. 

Sanitary landfill is a method of disposing of solid 
waste by placing refuse in successive layers either in 
excavated trenches or on the surface of the soil. The 
waste is spread, compacted, and covered daily with a 
thin layer of soil material. Landfill areas are subject to 
heavy vehicular traffic. Risk of polluting ground water 
and trafficability affect the suitability of a soil for this 
use. The best soils have a loamy or silty texture, have 
moderate to slow permeability, are deep to a seasonal 
water table, and are not subject to flooding. Clayey 
soils are likely to be sticky and difficult to spread. 
Sandy or gravelly soils generally have rapid perme- 
ability, which might allow noxious liquids to contami- 
nate ground water. Soil wetness can be a limitation, 
because operating heavy equipment on a wet soil is 
difficult. Seepage into the refuse increases the risk of 
pollution of ground water. 

Ease of excavation affects the suitability of a soil 
for the trench type of landfill. A suitable soil is deep to 
bedrock and free of large stones and boulders. If the 
seasonal water table is high, water will seep into 
trenches. 

Unless otherwise stated, the limitations in table 6 
apply only to the soil material within a depth of about 
6 feet. If the trench is deeper, a limitation of slight or 
moderate may not be valid. Site investigation is needed 
before a site is selected. 


Daily cover for landfill should be soil that is easy to 
excavate and spread over the compacted fill in wet 
and dry periods. Soils that are loamy or silty and free 
of stones or boulders are better than other soils. 
Clayey soils may be sticky and difficult to spread; 
sandy soils may be subject to soil blowing. 

The soils selected for final cover of landfills should 
be suitable for growing plants. Of all the horizons, the 
A horizon in most soils has the best workability, more 
organic matter, and the best potential for growing 
plants. Thus, for either the area- or trench-type land- 
fill, stockpiling material from the A horizon for use as 
the surface layer of the final cover is desirable. 

Where it is necessary to bring in soil material for 
daily or final cover, thickness of suitable soil material 
available and depth to a seasonal high water table in 
soils surrounding the sites should be evaluated. Other 
factors to be evaluated are those that affect reclama- 
tion of the borrow areas. These factors include slope, 
erodibility, and potential for plant growth. - 


Water management 


Many soil properties and site features that affect 
water management practices have been identified in 
this soil survey. In table 7, soil and site features that 
affect use are indicated for each kind of soil. This 
information is significant in planning, installing, and 
maintaining water control structures. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils best suited to this use have a low 
seepage potential, which is determined by permeability 
and the depth to fractured or permeable bedrock or 
other permeable material. 

Embankments, dikes, and levees require soil ma- 
terial that is resistant to seepage, erosion, and piping 
and has favorable stability, shrink-swell potential, 
shear strength, and compaction characteristics. Large 
stones and organic matter in a soil downgrade the 
suitability of a soil for use in embankments, dikes, 
and levees. 

Aquifer-fed excavated ponds are bodies of water 
made by excavating a pit or dugout into a ground- 
water aquifer. Excluded are ponds that are fed by 
surface runoff and embankment ponds that impound 
water 3 feet or more above the original surface. 
Ratings in table 7 are for ponds that are properly 
designed, located, and constructed. Soil properties and 
site features that affect aquifer-fed ponds are depth 
to a permanent water table, permeability of the aqui- 
fer, quality of the water, and ease of excavation. 

Drainage of soil is affected by such soil properties 
as permeability; texture; depth to bedrock, hardpan, 
or other layers that affect the rate of water movement; 
depth to the water table; slope; stability of ditch- 
banks; susceptibility to flooding; salinity and alka- 
linity; and availability of outlets for drainage. 

Terraces and diversions are embankments or a com- 
bination of channels and ridges constructed across a 
slope to intercept runoff. They allow water to soak 
into ‘the soil or flow slowly to an outlet. Features that 
affect suitability of a soil for terraces are uniformity 
and steepness of slope; depth to bedrock, hardpan, or 
other unfavorable material; large stones; permeabil- 
ity; ease of establishing vegetation; and resistance to 
water erosion, soil blowing, soil slipping, and piping. 
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TABLE 7.—Water management 


[“Seepage” and some of the other terms that describe restrictive soil features are defined in the Glossary. Absence of an entry 
means soil was not evaluated] 


Soil and site features affecting— 


Soil series and 
map symbols Pond Embankments, Aquifer-fed Terraces Grassed 
reservoir dikes, and excavated Drainage and waterways 
areas levees ponds diversions ¥ 
Betts 
BeE:* 
Betts part ----_____ Slope ~._-.---- Low strength, No water —_--- Not needed __--|] Slope ~-------- Slope, 
shrink-swell. erodes easily. 
Ethan part ----..-.- Slope ~-------- Low strength, No water —---- Not needed __--| Slope _-___---- Slope, 
compressible, erodes easily. 
shrink-swell. 
Bon: Bo —---_--_-~_.__ Seepage —_---_ Low strength, Deep to water__| Floods _____.-_ Not needed —~-~-) Not needed. 
piping. 
Chaska: Ca, Cb? -_____ Seepage ..____ Compressible, Favorable _____ Wetness, Not needed —~---| Wetness. 
low strength, floods. 
piping. 
Clamo: Ce _---_--_____ Favorable ~__~- Low strength, Slow refill --._| Percs slowly, Not needed —_--] Not needed. 
shrink-swell, wetness, 
frost action. 
Clarno 
oS |, a ee | Favorable _____| Low strength --| No water —__-- Not needed ~---| Not needed ~_--| Favorable. 
CdB sca oe Slope --.---___ Low strength __| No water —._.- Not needed ~.--| Complex slope--_| Slope, 
erodes easily. 
CeA:* 
Clarno part —_______ Favorable --___ Low strength --| No water —.-.- Not needed ~---| Not needed ~---_| Favorable. 
Davison part ~.__ __| Seepage —.--_ Low strength, Deep to water__| Complex slope, | Not needed -_~-| Favorable. 
piping. poor outlets. 
CeB:? 
Clarno part ~-_-____ Favorable ~-.-. Low strength -_) No water —__-- Not needed ----| Complex slope__} Slope, 
erodes easily. 
Davison part ~----~- Seepage —._---. Low strength, Deep to water_.| Complex slope, | Complex slope__| Slope, 
piping. poor outlets. erodes easily. 
CnC;* 
Clarno part -.-----_ Slope ------.-- Low strength -.| No water _____ Not needed __-_| Complex slope__| Slope, 
erodes easily. 
Ethan part ----.--_. Slope ~-_____-- Low strength, | No water —-.-- Not needed ~_--| Complex slope_-_| Slope, 
compressible, erodes easily. 
shrink-swell. 
CsA:? 
Clarno part __-__--_ Favorable .-_-~ Low strength ~-| No water ~---_ Not needed -.--| Not needed ____| Favorable. 
Stickney part ~.__--_ Favorable ___.. Low strength, No water —-_-~ Percs slowly, Not needed __._| Favorable, 
compressible, poor outlets. 
hard to pack. 
Crossplain: 
ch 
Crossplain part _____ Favorable __.-_ Low strength, Deep to water_-_} Poor outlets, Not needed -.__| Favorable. 
shrink-swell. percs slowly, 
wetness. 
Harps part -._____._ Favorable ___-_ Low strength, Deep to water__| Frost action, Not needed ~.._| Not needed, 
compressible. poor outlets. 
Davis: DaB, DaC _______ Seepage ____._ Low strength ~_| No water —--.-- Not needed ----| Favorable ~-.--_| Slope, 
erodes easily. 
Davison: 
DBA? ieee ce Seepage —_-.._ Low strength, Deep to water__| Complex slope, | Not needed ~.--| Favorable, 
piping. poor outlets. 


See footnote at end of table. 
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TABLE 7.— Water management—Continued 


Soil series and 


Soil and site features affecting— 


map symbols Pond Embankments, Aquifer-fed 
reservoir dikes, and excavated 
areas levees ponds 
DcB:* 
Davison part ---_--- Seepage ~_---- Low strength, Deep to water_- 
piping. 
Onita part ~-------- Slope ~-_------ Low strength, Deep to water__ 
shrink-swell, 
compressible. 
Delmont: 
DeA, DeB, DmB* -____--- Seepage -~----- Seepage, No water —~.--- 
(Rock outcrop part piping. 
of DmB is too variable 
to be evaluated.) 
DnD:* 
Delmont part --~-_-- Seepage ------ Seepage, No water --_-. 
piping. 
Talmo part _------__ Seepage, Seepage —---~- No water —---_ 
slope. 
Dimo: Do ~--~.--.--.~. Seepage --~-~- Low strength ~-| Deep to water__ 
Dudley 
DsA:? 
Dudley part -------- Favorable —---- Low strength, No water —..-- 
compressible, 
shrink-swell. 
Stickney part ~----- Favorable _-._. Low strength, No water _____ 
compressible, 
hard to pack. 
Durrstein: Du —--------- Favorable ~---- Low strength, Deep to water__ 
compressible, 
hard to pack. 
Egan: 
BAG oes heel ecu Slope -_------- Shrink-swell, No water ~~... 
low strength, 
piping. 
EbC2:? 
Egan part —-.---_W~- Slope ~-------- Shrink-swell, No water —_--. 
low strength, 
piping. 
Betts part -________ slope ensasee Low strength, No water —-.-- 
shrink-swell. 
EqB:* 
Egan part ~---_--__ Slope ~----_--- Shrink-swell, No water —----- 
low strength, 
piping. 
Wentworth part ~---- Slope, Low strength, No water —~---- 
seepage. Piping, 
shrink-swell. 
Enet: EnA ~--------~-- Seepage ----__ Low strength __| No water —._-- 


See footnote at end of table. 


Drainage 


Complex slope, 
poor outlets. 


Not needed __-_ 


Not needed —-~- 


Not needed —_~- 


Not needed ---_ 


Poor outlets, 
wetness. 


Peres slowly, 
poor outlets. 


Peres slowly, 
poor outlets. 


Floods, 
frost action, 
excess salt. 


Not needed —--- 


Not needed ~--- 


Not needed —~_-- 


Not needed -_-- 


Not needed -_-- 


Not needed —__- 


Terraces 
and 
diversions 


Complex slope__ 
Complex slope, 


percs slowly. 


Complex slope, 
too sandy, 
rooting depth. 


Complex slope, 
too sandy, 
rooting depth. 


Not needed ____ 


Not needed ~__- 


Not needed ---- 


Not needed __-- 


Not needed -~_- 


Favorable ~__-. 


Favorable 


Complex slope__ 


Favorable 


Favorable 


Not needed ---_ 


Grassed 
waterways 


Favorable, 


Slope, 
erodes easily. 


Droughty, 
erodes easily, 
rooting depth. 


Droughty, 
erodes easily, 
rooting depth. 


Droughty, 
slope, 
erodes easily. 


Favorable. 
Excess alkali, 
droughty. 


Favorable. 


Excess alkali, 
excess salt, 
wetness. 


Slope, 
erodes easily. 


Slope, 
erodes easily. 


Slope, 
erodes easily. 


Slope, 
erodes easily. 


Slope, 
erodes easily. 


Droughty. 
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TABLE 7.—Water management—Continued 


Soil and site features affecting— 


Soil series and 
map symbols Pond 
reservoir 
areas 
Ethan: 
EtB,? EtC2:* 
Ethan part --------_ Slope --------- 
Betts part -__------- Slope ~-------- 
EtD:? 
Ethan part ____--_-- Slope --.------ 
Betts part ---_______ Slope ___---_-- 
EuB” EuC:? 
Ethan part ---______ Slope _______-- 
Clarno part ..--____ Slope ~____._-- 
EwC: * 
Ethan part -----____ Slope ~-__---._ 
Homme part ___-____ Slope ~---_---. 
Fedora: Fa? _---_--____ Seepage -.-___ 
Hand: 
HaA* ceee eh eee Seepage --._-- 
Hao, HaG eee Le Slope, 
seepage. 
HbC:* 
Hand part --_------- Slope, 
seepage 
Betts part _.-_-----_ Slope ~-_----~_ 
HcA:1 
Hand part _.--_--___ Seepage -----. 
Bonilla part —.--.--_ Seepage ---~-- 
Had8:7 
Hand part ~__-______ Slope, 
seepage. 
Davison part ..--___ Seepage ----_. 
Henkin: 
HmA. ces oo col Seepage ----_- 
HMB ceo oe ee Seepage ---_-- 


See footnote at end of table. 


Embankments, 
dikes, and 
levees 


Low strength, 
compressible, 
shrink-swell, 


Low strength, 
shrink-swell. 


Low strength, 
compressible, 
shrink-swell. 


Low strength, 
shrink-swell. 


Low strength, 
compressible, 
shrink-swell. 


Low strength —- 


Low strength, 
compressible, 
shrink-swell. 

Low strength, 
compressible, 
hard to pack. 


Piping, 
seepage. 


Low strength _— 
Low strength __ 


Low strength —_ 


Low strength, 
shrink-swell. 
Low strength —_ 

Low strength, 
piping. 
Low strength ._ 


Low strength, 
piping. 


Low strength, 
piping. 


Low strength, 
Piping. 


Aquifer-fed 
excavated Drainage 
ponds 
No water ___-_ Not needed ____ 
No water ~__-- Not needed __-- 
No water __-- Not needed ~__- 
No water —-_-- Not needed ~--- 
No water —--.- Not needed ~_-- 
No water ~---- Not needed —_-- 
No water ---.- Not needed -__- 
No water ~---- Not needed —___ 
Favorable ___-_ Cutbanks cave, 
poor outlets, 
frost action. 
No water —-_--- Not needed ~~-- 
No water —__-~ Not needed __-- 
No water ___-- Not needed __-~ 
No water —__-- Not needed —~--_ 
No water ___-- Not needed —--_ 


Deep to water__| Poor outlets .-_ 


No water Not needed ____ 


Deep to water__| Complex slope, 
poor outlets. 


No water Not needed ____ 


No water Not needed —___ 


Terraces 
and 
diversions 


Complex slope__ 


Complex slope_-_ 


Complex slope-_ 
Gener slope__ 
Complex slope-_ 
Favorable 


Not needed ~___ 


Not needed —~--_ 


Complex slope._ 


Complex slope... 


Complex slope_- 


Not needed ---- 
Not needed’ -_-. 


Complex slope__ 


Complex slope__ 


Not needed —___ 


Complex slope__ 
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Grassed 
waterways 


Slope, 
erodes easily. 


Slope, 
erodes easily. 


Slope, 
erodes easily. 


Slope, 
erodes easily. 


Slope, 
erodes easily. 


Slope, 
erodes easily. 


Slope, 
erodes easily. 


Slope, 
erodes easily. 


Favorable, 


Favorable. 
Slope, 

erodes easily, 
Slope, 

erodes easily. 
Slope, 

erodes easily. 
Favorable. 


Favorable. 


Slope, 
erodes easily. 


Favorable. 
Erodes easily. 


Slope, 
erodes easily. 
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TABLE 7.—Water 


SOIL SURVEY 


management—Continued 


Soil and site features affecting— 
Soil series and : i. Z 
map symbols Pond Embankments, Aquifer-fed . Terraces Grassed 
reservoir dikes, and excavated Drainage and Wate 
areas levees ponds diversions aterways 

Henkin variant: HnB -_-| Seepage ------ Piping ~.---_.. No water --.-- Not needed ~---| Complex slope--_| Slope, 

erodes easily. 

Homme: 

HoC:? 

Homme part -------- Slope —--------- Low strength, |No water —---_ Not needed ----| Favorable ~-___ Slope, 
compressible, erodes easily. 
hard to pack. 

Ethan part __----_-_ Slope ------~-- Low strength, |No water -__-- Not needed __-_| Complex slope__} Slope, 
compressible, erodes easily, 
shrink-swell, 

HtA:? 

Homme part ~------- Favorable ~._-- Low strength, | No water -__-- Not needed _---| Not needed ~_-_| Favorable. 
compressible, 
hard to pack. 

Onita part ~-.-._-__ Favorable ~-.-- Low strength, Deep to water__| Poor outlets, Not needed ____| Favorable. 
shrink-swell, percs slowly. 
compressible, 

HtB:? 

Homme part ~-.---_- Slope ~----=--- Low strength, |No water —---- Not needed —_--| Favorable ____- Slope, 
compressible, | erodes easily, 
hard to pack. 

Onita part ....-.=.-- Slope ---.----- Low strength, Deep to water__| Not needed --~-] Complex slope, | Slope, 
shrink-swell, percs slowly. erodes easily. 
compressible. 

James: Ja ~---------___ Favorable _---- Low strength, | Slow refill ~.-_] Percs slowly, Not needed —_-_| Excess salt, 
shrink-swell, wetness, wetness. 
compressible. frost action. 

Lamo P 

La cee ee ee Favorable __.__ Compressible, Deep to water_-| Floods, Wetness —-__~_ Not needed. 
erades easily, percs slowly. 
shrink-swell. 

Lm:? ‘i 

Lamo part _..-_---- Favorable __--- Compressible, Deep to water__| Floods, Wetness ---.-- Not needed. 
erodes easily, percs slowly. 
shrink-swell. 

Wann part __.-_---- Seepage ~_---- Piping ~----~-- Favorable ~~... a Not needed ~--~_| Not needed. 

oods. 

Marsh: Ma. (Properties 

too variable to be 
evaluated.) 

Onita: OaA —~~--.------ Favorable _---- Low strength, Deep to water__| Poor outlets, Not needed ----! Favorable. 
shrink-swell, percs slowly. 
compressible. 

Prosper: 

PcA?? 

Prosper part _-___-- Favorable ~-~-- Low strength ~-| Deep to water__| Poor outlets, Not needed ~--_| Favorable. 

percs slowly. 

Clarno part —------ Favorable —-.-- Low strength --| No water ~._._ Not needed ___-| Not needed __-_| Favorable. 

Pre@ 

Prosper part —____-- Favorable ~...- Low strength -_| Deep to water__| Poor outlets, Not needed ---_| Favorable. 

percs slowly. 

Stickney part _.----- Favorable —..-- Low strength, No water __... Percs slowly, Not needed ~-~-| Favorable. 
compressible, poor outlets. 


hard to pack. 


See footnote at end of table. 
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TABLE 7.—Water management—Continued 


Soil and site features affecting— 


Soil series and 
map symbols Pond Embankments, Aquifer-fed Terraces G aa 
reservoir dikes, and excavated Drainage and i s 
areas levees ponds diversions waterways 
Pest 
Prosper part --.---- Favorable ___--~ Low strength --| Deep to water__| Poor outlets, Not needed ~___| Favorable. 
percs slowly. 
Crossplain part —-___ Favorable ___-~ Low strength, Deep to water__| Poor outlets, Not needed ~.__] Favorable. 
shrink-swell. percs slowly, 
wetness. 
Redstoe: ReB ______-___ Slope, depth to | Low strength, No water —--.-- Not needed ____| Depth to rock, Slope, 
rock. piping, piping, erodes easily. 
hard to pack. erodes easily. 

Salmo: Sa  --______.-- Favorable .-_--| Low strength --| Slow refill --._| Floods, Not needed __-_| Excess salt, 
wetness, wetness, 
excess salt. 

Storla variant: St ____- Seepage ----~-- Piping, Favorable --.-- Poor outlets, Not needed —-__| Favorable. 

low strength. wetness, 
frost action. 
Tetonka 
We. od coe Sete Favorable _._.- Low strength, Slow refill ----{ Poor outlets, Not needed ____| Wetness. 
compressible, percs slowly, 
shrink-swell. floods. 
Tt? 
Tetonka part --._--. Favorable —.-.- Low strength, Slow refill ----| Poor outlets, Not needed __--| Wetness. 
compressible, perces slowly, 
shrink-swell. floods. 
Harps part —~-_--.--_ Favorable _____| Low strength, Deep to water__| Frost action, Not needed __--| Not needed. 
compressible. poor outlets. 
Tw:? 
Tetonka part —~--_-._ Favorable ~_--_ Low strength, Slow refill ---_| Poor outlets, Not needed —~---] Wetness. 
compressible, percs slowly, 
shrink-swell, floods. 
Whitewood part __.-| Favorable ~._-_| Low strength, Slow refil] _-__| Poor outlets, Not needed __--| Favorable. 
compressible, floods, 
hard to pack. peres slowly. 

Wann: Wa ---_--------| Seepage -----_ Piping ~------_ Favorable ~-_-- bees Not needed —---| Not needed. 

oods. 

Worthing: Ww ________ Favorable ___-~ Low strength, Slow refill  .__| Poor outlets, Not needed —---| Not needed. 

compressible, frost action, 
shrink-swell. percs slowly. 


* This mapping unit is made up of two or more dominant soils. See the deseription of the mapping unit for the composition and 


behavior characteristics of the mapping unit. 


Grassed waterways are constructed to channel run- 
off to outlets at a nonerosive velocity. Features that 
affect the use of soils for waterways are slope, perme- 
ability, erodibility, wetness, and suitability for perma- 
nent vegetation. 


Construction materials 


The suitability of each soil as a source of roadfill, 
sand, gravel, and topsoil is indicated in table 8 by 
ratings of good, fair, or poor. The texture, thickness, 
and organic-matter content of each soil horizon are 
important factors in rating soils for use as construc- 
tion materials. Each soil is evaluated to the depth 


observed, generally about 6 feet. 

Roadfill is soil material used in embankments for 
roads. Soils are evaluated as a source of roadfill for 
low embankments, which generally are less than 6 feet 
high and less exacting in design than high embank- 
ments. The ratings reflect the ease of excavating and 
working the material and the expected performance 
of the material where it has been compacted and ade- 
quately drained. The performance of soil after it is 
stabilized with lime or cement is not considered in the 
ratings, but information about some of the soil prop- 
erties that influence such performance is given in the 
section “Description of the Soils.” 
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TABLE 8.—Construction materials 


[“‘Shrink-swell” and some of the other terms that describe restrictive soil features are defined in the Glossary. See text for 
definitions of “good,” “fair,” and “poor’’] 


| Suitability as a source of— 


Soil series and map symbols 


Roadfill Sand Gravel Topsoil 
Betts: BeE? ~------_--.-----.----- Poor: low Unsuited -----_--___ Unsuited __-__-_---- Poor: thin layer, 
strength. slope. 
Bon. 'Bo'c acne sessSee-e sesso Fair: low strength, | Unsuited _--_-.---__ Unsuited —_.---_---- Good. 
frost action. 
Chaska: Ca} Cb? —---------_------ Poor: wetness, Unsuited .-..------. Unsuited —_-_____._-. Poor: wetness. 
frost action. 
Clamo: Cc? ~-------------~__--_-- Poor: frost action, | Unsuited ______-_--_ Unsuited _.-_.__--__ Poor: wetness, too 
shrink-swell, clayey. 
low strength. 
Clarno: 
CdA, (CdB genicesc- + sees ete Poor: low Unsuited __._.-----_ Unsuited __-_-._--__ Fair: thin layer, 
strength. 
CeA.? CeB:* 
Clarno part’ —.-----===--.-.-=+ Poor: low Unsuited _---------- Unsuited _---___-_-- Fair: thin layer. 
strength. 
Davison part --------~----~-~-- Poor: frost action--| Unsuited ---------~- Unsuited ~---------- Fair: excess lime, 
CnC:? 
Clarno part ------------------_ Poor: low Unsuited -.---.----- Unsuited ----------- Fair: thin layer. 
strength. 
Ethan part ------------------- Poor: low Unsuited _----_----- Unsuited _---------- Poor: thin layer. 
strength, 
CsA:? 
Clarno part ------------------- Poor: low Unsuited ----------_ Unsuited ------_____ Fair: thin layer. 
strength. 
Stickney part ~.--------------- Poor: shrink-swell, | Unsuited _--_-_---_- Unsuited -.--___--__ Fair: thin layer, 
low strength. excess galt, 
Crossplain: 
ci: 
Crossplain part ~-------------- Poor: wetness, Unsuited _.-..______ Unsuited _--_.____-- Poor: wetness. 
shrink-swell, 
low strength. 
Harps part .----_----_---_---- Poor: low strength, | Unsuited ..__--_____ Unsuited -----____-_ Poor: wetness. 
frost action, 
wetness. 
Davis: DaB, DaC ~-----_----_____- Fair: low strength, | Unsuited ___________ Unsuited ---_.-.__.. Good. 
shrink-swell. 
Davison: 2 7 
DbAA se pee dee ee Poor: frost action-_| Unsuited _-.------__ Unsuited -.-.----___ Fair: excess lime. 
DcB:? 
Davison part ~---.------------_ Poor: frost action--| Unsuited _----.----_ Unsuited -.----_---_ Fair: excess lime. 
Onita part __--_.-_______.----- Poor: low strength, | Unsuited ------_--__ Unsuited .---.-_---_ Fair: thin layer. 
shrink-swell. 
Delmont: . : 
DeA, DeB, DmB.1 (Rock outcrop part | Good —~----------~-- Fair: excess fines __| Fair: excess fines -_| Fair: thin layer, 
of ory is too variable to be area reclaim. 
rated. 


See footnote at end of table. 
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TABLE 8.—Construction materials—Continued 


Soil series and map symbols 


DnD:t 
Delmont part 


Talmo part 


DsA:* 
Dudley part 


Stickney part 


Durrstein: Du ~------------__-- 
Egan: 
BOG? cseseccecskesoese sess 
EbC2:7 
Egan part ----------_______ 
Betts’ part: 4.---2-5222- 5 
EgB:7 
Egan part _---------_--_--- 


Wentworth part 
Enet: EnA 


Ethan: 
EtB? EtC2) ED? 


EuB? EuC:? 
Ethan part 


Clarno part 


EwC:7 
Ethan part 


Hand: 
HaA, HaB, Hac 


See footnote at end of table. 


Roadfill 
pate SGOOE.. stearate 
wo| \GOOd, Siecle sew 
_..| Fair: wetness --..- 
--.| Poor: low strength, 


shrink-swell. 


---| Poor: shrink-swell, 
low strength. 
_--| Poor: low strength, 


shrink-swell, 
area reclaim. 


Poor: frost action, 
low strength. 


Poor: frost action, 
low strength. 


Poor: low 
strength. 


Poor: frost action, 
low strength. 


Poor: low 
strength. 


Fair: low 
strength. 


Poor: low 
strength. 


Poor: low 
strength. 


Poor: low 
strength. 


Poor: low 
strength. 


Poor: low strength, 
shrink-swell. © 


Poor: wetness 


Fair: shrink-swell, 
low strength. 


Suitability as a source of— 


Sand 


Fair: excess fines _- 


Fair: excess fines -_ 


Fair: excess fines -_ 


Unsuited 


Unsuited 


Unsuited 


Unsuited 


Unsuited 


Unsuited 


Unsuited 


Unsuited 


Fair: excess fines -_ 


Unsuited 


Unsuited 


Unsuited 


Unsuited 


Unsuited 


Fair: excess fines -- 


Unsuited 


Gravel 


Fair: excess fines —_ 


Poor: excess fines -- 


Poor: excess fines __ 
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Topsoil 
Fair: thin layer, 
area reclaim. 
Poor: thin layer, 
area reclaim. 
Fair: thin layer, 
too clayey. 
Poor: area reclaim, 


excess salt, thin. 
layer. 


Fair: too clayey, 
excess salt. 


Poor: thin layer, 
area reclaim, 
excess salt. 


Fair: thin layer. 
Fair: thin layer. 
Poor: thin layer. 
Fair: thin layer. 
Fair: too clayey. 
Fair: area reclaim. 
Poor: thin layer. 
Poor: thin layer. 
Fair: thin layer, 
Poor: thin layer. 
Fair: too clayey, 
thin layer. 

Poor: wetness, 


excess lime. 


Fair: thin layer. 
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TABLE 8.—Construction materials—Continued 


Suitability as a source of— 


Soil series and map symbols 


Hbc:* 
Hand part ~------------------- 


Betts Part ..0- sues on occuwene 


HcA:* 
Hand part ~---------------.--- 


Bonilla part -_--_------------- 


HadB:* 
Hand part ~------------------- 


Davison part ----------------- 


Henkin: HmA, HmB ~-------------_ 


Henkin variant: HnB ~-------...-- 


Homme: 
HoC:* 
Homme part —----------------- 


Ethan part _------------------ 


HtA,? HtB:? 
Homme part ~---------------_- 


Onita part __-------------_---- 


James! Je n¢ce oe ese 


Wann part: 2c succcccese ces 


Marsh: 
rated.) 


Ma. (Too variable to be 
Onites Osh coscesct oles cee 


Prosper: 
PeA® \seselte eee oct bk ee 


Pr: 


‘Prosper Part 2. een ese secs 


See footnote at end of table. 


Roadfill Sand Gravel 

Fair: shrink-swell, | Unsuited _-___-----__ Unsuited _-__-___ 
low strength. : 

Poor: low Unsuited _---__----. Unsuited _--__-__ 
strength. 

Fair: shrink-swell, | Unsuited _-__--______ Unsuited ------_- 
low strength. . 

Poor: low Unsuited __-.-.--__- Unsuited ____--__ 
strength. 

Fair: shrink-swell, | Unsuited ______-_--_ Unsuited _---_--_- 
low strength. 

Poor: frost action--} Unsuited -..--.---_. Unsuited ------_- 
Fair: low strength, | Poor: excess fines --| Unsuited _-______ 
frost action. 

Fair: low Fair: excess fines -.| Good -_---------- 
strength. 

Poor: lowstrength, | Unsuited _________-_ Unsuited ---_-___ 
shrink-swell. 

Poor: low Unsuited ----------. Unsuited ~-----_- 
strength. , 

Poor: low strength, | Unsuited _--_--_____ Unsuited ------_- 
shrink-swell. 

Poor: lowstrength, | Unsuited _-__--_.___ Unsuited ---_-__- 
shrink-swell. 

Poor: low strength, | Unsuited ______.-___ Unsuited ________ 
shrink-swell. 

Poor: shrink-swell, | Unsuited ____---.--_ Unsuited __-_----_ 
frost action, 

low strength. 

Poor: shrink-swell, | Unsuited _--__.--.--. Unsuited _--__-__ 
frost action, 

low strength. 

Poor: frost action__| Poor: excess fines --| Unsuited ---...__ 
Poor: low strength, | Unsuited _--_----__- Unsuited ------_. 
shrink-swell. 

Poor: low Unsuited ---_____--_ Unsuited ----_-_. 
strength. 

Poor: low Unsuited _.__.______ Unsuited ~.-_____ 
strength. 


Topsoil 
Fair: thin layer. 
Poor: thin layer. 
Fair: thin layer. 
Good. 
Fair: thin layer. 
Fair: excess lime. 
Good. 
Fair: area reclaim. 
Fair: too clayey, 
thin layer. 
Poor: thin layer. 
Fair: too clayey, 
thin layer. 
Fair: thin layer. 
Poor: too clayey, 
excess salt, 
wetness. 
Fair: too clayey. 


too clayey. 


Fair: thin layer. 


Fair: thin layer. 


Fair: thin layer. 
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TABLE 8.—Construction materials—Continued 


Suitability as a source of— 
Soil series and map symbols 
Roadfill Sand Gravel Topsoil 
Stickney part ~---_---.-------_ Poor: shrink-swell, | Unsuited ----------_ Unsuited ~----_.__-- Fair: too clayey, 
low strength. excess salt. 
Ps:* . ‘ 
Prosper part _---_____._-----__ Poor: low Unsuited .--.------- Unsuited -.----_____ Fair: thin layer. 
strength. 
Crossplain part _--..___-___----_ Poor: wetness, Unsuited ---.------- Unsuited ------.____ Poor: wetness. 
shrink-swell, 
low strength. 
Redstoe: ReB ----.--_~-.-__--_--__ Fair: lowstrength, | Unsuited --.-------_ Unsuited __-_--_____ Poor: thin layer, 
thin layer. excess lime. 
Salmo: Sa Severe: low Unsuited .---.------ Unsuited ..----_.___ Poor: wetness, 


strength, wetness, 
frost action. 


excess salt. 


Storla variant: St __-____.___.__.__| Poor: wetness, Poor: excess fines __| Poor: excess fines __| Poor: wetness. 
frost action. 
Tetonka: 
Teg cacae to awe Me 5 Re tah Poor: low strength, | Unsuited _----.----- Unsuited _-.----____ Poor: wetness. 
shrink-swell. 
Tt? 
Tetonka part ----.--._-_-_-____ Poor: Jow strength, | Unsuited _.-----..-- Unsuited --...----__ Poor: wetness. 
shrink-swell. 
Harps part ~-.-.--_--____-____ Poor: low strength, | Unsuited --.---.--_- Unsuited .---_-_-_._ Poor: wetness. 
frost action, 
wetness. 
Tw: 1 
Tetonka part _---_--_-_________ Poor: low strength, | Unsuited _--__---.___ Unsuited _._---_-_-_ Poor: wetness. 
shrink-swell. 
Whitewood part -~----_-_-_--__ Poor: low strength. | Unsuited _-.----..._ Unsuited _---.._---. Fair: too clayey, 
wetness, 
Wanny (Wa. S.2s222-- 5-225 -22-522 Poor: frost action. | Poor: excess fines --| Unsuited ----------- Good. 
Worthing: Ww ~---------_______ Poor: low strength, | Unsuited .-------___ Unsuited _-------___ Poor: wetness, too 
shrink-swell. clayey. 


* This mapping unit is made up of two or more dominant soils. See the description of the mapping unit for the composition and 


behavior characteristics of the mapping unit. 


The ratings apply to the soil material between the 
A horizon and a depth of 5 to 6 feet. It is assumed 
that soil horizons will be mixed during excavation and 
spreading. Many soils have horizons of contrasting 
suitability within their profile. The estimated engi- 
neering properties in table 9 provide specific informa- 
tion about the nature of each horizon. This information 
can help determine the suitability of each horizon for 
roadfill. 

Soils rated good are coarse grained. They have low 
shrink-swell potential, low potential frost action, and 
few cobbles and stones. They are at least moderately 
well drained and have slopes of 15 percent or less. 
Soils rated fair have a plasticity index of less than 15 
and have other limiting features, such as moderate 
shrink-swell potential, moderately steep slopes, wet- 
ness, or many stones. If the thickness of suitable ma- 
terial is less than 3 feet, the entire soil is rated poor. 


‘Sand and gravel are used in great quantities in 
many kinds of construction. The ratings in table 8 
provide guidance as to where to look for probable 
sources and are based on the probability that soils in 
a given area contain sizable quantities of sand or 
gravel]. A soil rated good or fair has a layer of suitable 
material at least 3 feet thick, the top of which is 
within a depth of 6 feet. Coarse fragments of soft 
bedrock material, such as shale and siltstone, are not 
considered to be sand and gravel. Fine-grained soils 
are not suitable sources of sand and gravel. 

The ratings do not take into account depth to the 
water table or other factors that affect excavation of 
the material. Descriptions of grain size, kinds of min- 
erals, reaction, and stratification are given in the soil 
series descriptions. 

Topsoil is used in areas where vegetation is to be 
established and maintained. Suitability is affected 
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mainly by the ease of working and spreading. the soil 
material in preparing a seedbed and by the ability of 


the soil material to support plantlife. Also considered. 


is the damage that can result at the area from which 
the topsoil is taken. 

The ease of excavation is influenced by the thickness 
of suitable material, wetness, slope, and amount of 
stones. The ability of the soil to support plantlife is 
determined by texture, structure, and the amount of 
soluble salts or toxic substances. Organic matter in 
the Al or Ap horizon greatly increases the absorption 
and retention of moisture and nutrients. Therefore, the 
soil material from these horizons should be carefully 
preserved for later use. 

Soils rated good have at least 16 inches of friable 
loamy material at their surface. They are free of 
stones and cobbles, are low in content of gravel, and 
have gentle slopes. They are low in soluble salts that 
can limit or prevent plant growth. They are naturally 
fertile or respond well to fertilizer. They are not so 
wet that excavation is difficult during most of the year. 

Soils rated fair are loose sandy soils or firm loamy 
or clayey soils in which the suitable material is only 
8 to 16 inches thick or soils that have appreciable 
amounts of gravel, stones, or soluble salt. 

Soils rated poor are very sandy soils and very firm 
clayey soils; soils with suitable layers less than 8 inches 
thick; soils having large amounts of gravel, stones, or 
soluble salt; steep soils; and poorly drained soils. 

Although a rating of good is not based entirely on 
high content of organic matter, a surface horizon is 
generally preferred for topsoil because of its organic- 
matter content. This horizon is designated as Al or 
Ap in the soil series descriptions. The absorption and 
retention of moisture and nutrients for plant growth 
are greatly increased by organic matter. 


Soil Properties 


Extensive data about soil properties are summarized 
on the following pages. The two main sources of these 
data are the many thousands of soil borings made 
during the course of the survey and the laboratory 
analyses of selected soil samples from typical profiles. 

In making soil borings during field mapping, soil 
scientists can identify several important soil proper- 
ties. They note the seasonal soi] moisture condition or 
the presence of free water and its depth. For each 
horizon in the profile, they note the thickness and 
color of the soil material; the texture, or amount of 
clay, silt, sand, and gravel or other coarse fragments; 
the structure, or the natural pattern of cracks and 
pores in the undisturbed soil; and the consistence of 
the soil material in place under the existing soil mois- 
ture conditions. They record the depth of plant roots, 
determine the pH or reaction of the soil, and identify 
any free carbonates. : 

Samples of soi] material are analyzed in the labora- 
tory to verify the field estimates of soil properties and 
to determine all major properties of key soils, espe- 
cially properties that cannot be estimated accurately 
by field observation. Laboratory analyses are not con- 
ducted for all soil series in the survey area, but labora- 


tory data for many-soil series not tested are available 
from nearby survey areas. 

The available field and laboratory data are sum- 
marized in tables. The tables give the estimated range 
of engineering properties, the engineering classifica- 
tions, and the physical and chemical properties of each 
major horizon of each soil in the survey area. They 
also present data about pertinent soil and water fea- 
tures, engineering test data, and data obtained from 
physical and chemical laboratory analyses of soils. 


Engineering Properties 


Table 9 gives estimates of engineering properties 
and classifications for the major horizons of each soil 
in the survey area. 

Most soils have, within the upper 5 or 6 feet, hori- 
zons of contrasting properties. Table 9 gives informa- 
tion for each of these contrasting horizons in a typical 
profile. Depth to the upper and lower boundaries of 
each horizon is indicated. More information about the 
range in depth and about other properties in each 
horizon is given for each soil series in the section 
‘Description of the Soils.” 

Texture is described in table 9 in the standard 
terms used by the U.S. Department of Agriculture. 
These terms are defined according to percentages of 
sand, silt, and clay in soil material that is less than 2 
millimeters in diameter. “Loam,” for example, is soil 
material that is 7 to 27 percent clay, 28 to 50 percent 
silt, and less than 52 percent sand, Tf a soil contains 
gravel or other particles coarser than sand, an ap- 
propriate modifier is added, for example, “gravelly 
loam.” Other texture terms are defined in the Glossary. 

The two systems commonly used in classifying soils 
for engineering use are the Unified Soil Classification 
System (2) and the system adopted by the American 
Association of State Highway and Transportation 
Officials (AASHTO) (12). 

The Unified system classifies soils according to prop- 
erties that affect their use as construction material. 
Soils are classified according to grain-size distribution 
of the fraction less than 3 inches in diameter, plas- 
ticity index, liquid limit, and organic-matter content. 
Soils are grouped into 15 classes—eight classes of 
coarse-grained soils, identified as GW, GP, GM, GC, 
SW, SP, SM, and SC; six classes of fine-grained soils, 
identified as ML, CL, OL, MH, CH, and OH; and one 
class of highly organic soils, identified as Pt. Soils on 
the borderline between two classes have a dual classi- 
fication symbol, for example, CL~ML. 

The AASHTO system classifies soils according to 
those properties that affect their use in highway con- 
struction and maintenance. In this system a mineral 
soil is classified in one of seven basic groups ranging 
from A-1 through A-7 on the basis of grain-size 
distribution, liquid limit, and plasticity index. Soils in 
group A-1 are coarse grained and low in content of 
fines. At the other extreme, in group A~—7, are fine- 
grained soils. Highly organic soils are classified in 
group A-8 on the basis of visual inspection. 

When laboratory data are available, the A-1, A-2, 
and A-7 groups are further classified as follows: 
A-l-a, A-1-b, A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, 
and A-7-6. As an additional refinement, the desirabil- 
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TABLE 9.—Engineering properties and classifications 


[The symbo] < means less than; > means greater than] 


Soil series and 
map symbols 


Ethan part — 


Clamo: Ce —--- 


CeA* CeB:” 
Clarno part_ 


Davison 
part. 


Classification Percentage passing sieve number— 
Frag- 
ments 
Depth |USDA texture > 3 4 10 40 200 
Unified /AASHTO| inches (4.7 (2.0 (0.42 (0.074 
mm) mm) mm) mm) 
In Pet 
0-5 |Loam -_----- CL, CL-ML | A-4, A~6 0-5 | 90-100] 80-100] 75-100) 60-75 
5-32 aoe clay CL A-6, A-7 0-5 | 90-100} 85-100] 75-100) 50-85 
oam, 
82-50 | Clay loam —-_-| CL A-6, A-7 0-5 | 90-100] 85-100] 75-100] 50-85 
0-9 |Loam ------- CL, ML A-4, A-6 0 | 95-100] 90-100] 80-95 55-80 
9-28 Heats clay cL A-6, A-7 0-5 | 95-100} 95-100| 85-100| 55-80 
oam. 
28-60 | Loam, clay CL-ML, CL | A-4, 0-5 | 90-100] 85-100] 75-100] 50-95 
loam A-6, 
A-7 
0-82 | Loam ------- CL-ML, CL | A-4, A-6 0 100] 95-100] 75-95 60-85 
32-60 | Stratified CL-ML, A-2, A-4 0 | 90-100] 85-100] 50-90 80-75 
loam to SM, SC 
loamy fine 
sand. 
0-8 | Loam ----.~- CL, CL-ML | A-4 0 100 100] 90-100 | 70-80 
8-28 | Stratified silt | CL, CL-ML | A-4 0 100 100} 85-95 60-75 
loam to 
loamy fine 
sand, 
28-60 | Stratified fine | SM A-4, A~2 0 100 100 | 85-95 25-45 
sandy loam 
to fine sand. 
0-5 aly clay CL, CH A-6, A-7 0 100] 95-100| 90-100] 85-100 
oam. 
5-60 | Silty clay CL, CH, A-7 0 100! 95-100] 90-100] 85-100 
loam, silty MH 
elay. 
0-9 | Loam -_-_--- ML, CL A-4, A-6 0 100] 95-100| 85-100] 55-90 
9-36 | Loam, clay CL A-4, 0 | 95-100} 90-100) 80-100] 55-85 
oam. ees 
-7 
36-60 | Loam, clay CL-ML, CL | A-4, 0} 90-100} 90-100] 80-100) 50-80 
loam. A-6, 
A-7 
0-9 | Loam ~_-.--- ML, CL A-4, A-6 0 100] 95-100] 85-100) 55-90 
9-36 | Loam, clay CL -4, 0 | 95-100] 90-100] 80-100) 55-85 
oam. ee 
-7 
36-60 | Loam, clay CL-ML, CL | A-4, 0 | 90-100} 90-100] 80-100} 50-80 
loam. A-6, 
A-7 
0-9 |Loam -_----_| CL-ML, CL | A-4, A-6 0 | 95-100} 95-100} 85-95 | 60-75 
9-25 | Loam, clay ML, CL A-4, A-6 0 | 95-100] 95-100| 85-100) 60-80 
oam, ‘ 
25-60 | Stratified ML, CL, A-4, A-6 0-5 | 90-100} 80-100] 65-95 | 40-75 
clay loam to| SM-SC, 
sandy loam. sc 


See footnotes at end of table. 


Liquid 
limit 


Pet 

20-38 
25-45 
25-45 


30-40 
30-45 


25-50 


20-38 
<20 


30-40 
20-40 


<20 


40-60 
45-15 


30-40 


30-45 


25-45 


30-40 


30-45 


25-45 


25-40 
25-35 


20-35 


95 


Plas- 
ticity 
index 


5-19 
11-30 


11-25 


5-25 
10-25 


5-25 


5-20 
NP *-10 


5-10 
5-10 


NP-10 


17-33 
20-45 


5-20 


5-25 


5-20 


5-20 


5-25 


5-20 


5-20 
5-15 


5-15 
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Soil series and 
map symbols 


CnC: * 
Clarno part- 


Ethan part - 


CsA:? 
Clarno part _ 


Stickney 
part. 


Crossplain: 
Ct} 


Crossplain 
part. : 


Harps part _ 


Davis: DaB, 


Dac. 


Davison: 
DbA? 


DcB:* 
Davison 
part. 
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TABLE 9.—Engineering properties and classifications—Continued 


Depth 


0-9 
9-25 


25-60 


Percentage passing sieve number— 


Classification 
Frag- 
USDA texture ments 
Unified |AASHTO] inches 
Pet 
Loam ------- ML, CL A-4, A-6 0 
Loam, clay L 4, 0 
loam. A-6, 
A-7 
Loam, clay’ CL-ML, CL | A-4, 0 
loam. A-6, 
A-7 
Loam ~_----- CL, ML A-4, A-6 
Loam, clay CL-ML, CL | A-4, 0-5 
oam A-6, 
A-7 
Loam ------- ML, CL A-4, A-6 0 
Loam, clay cL A, 0 
oam A-6, 
A-7 
Loam, clay CL-ML, CL | A-4, 0 
loam. A-6, 
A-7 
Loam —~~---- CL, ML A-4, A-6 0 
Clay loam, CL, CH A-4, A-6 0 
silty clay 
loam, clay. 
Clay loam, CL, CH A-6, A-7 0-5 
loam. 
Clay loam ~--| CL A-4, A-6 0 
Clay loam, CL, CH A-7 0 
clay. 
Clay loam, cL A-6, A-7 0 
loam, 
Loam ~_----_ CL, CH A-6, A-7 0-5 
Loam, clay CL -6,A-7 0-5 
loam, sandy 
clay loam. 
Loam ------- CL, ML A-4, A-6 0 
Loam —------ CL, ML A-4, A-6 0 
Stratified SM, SC, ML | A-2, A-4 0-5 
loam to 
loamy sand. 
Loam __---~- CL-ML, CL | A-4, A-6 0 
Loam, clay ML, CL A-4, A-6 0 
loam. 
Stratified ML, CL, A-4, A-6 0-5 
elay loam SM-SC, 
to sandy SC 
loam. 
Loam __----- CL-ML, CL | A-4, A-6 0 
Loam, clay ML, CL A-4, A-6 0 
loam. 
Stratified ML, CL, A-4, A-6 0-5 
clay loam to} SM-SC, 
sandy loam. | SC 


See footnotes at end of table. 


soe Plas- 
Liquid ae 
4 10 40 200. | limit | Petty 
(4.7 (2.0 (0.42 (0.074 
mm) mm) mm) mm) 
Pet 

100] 95-100| 85-100) 55-90 380-40 5-20 
95-100 | 90-100] 80-100] 55-85 30-45 5-25 
90-100 | 90-100 | 80-100 50-80 25-45 5-20 
95-100 | 90-100; 80-95 55-80 80-40 5~25 
90-100 | 85-100| 75-100| 50-95 25-50 5-25 

100} 95-100) 85-100] 55-90 80-40 5-20 
95-100 | 90-100] 80-100| 55-85 80-45 5-25 
90-100 | 90-100] 80-100| 50-80 25-45 5-20 

100} 95-100) 85-95 60-90 380-40 8-20 

100] 95-100] 85-100] 65-95 85-60 14-85 
95-100 90-100 80-100 | 55-90 35-55 10-30 

100 100 | 90-100) 70-80 30-40 9-20 

100} 95-100} 90-100] 70-85 40-55 16-30 
95-100] 95-100} 85-100| 60-80 80-45 10-25 

100] 95-100] 80-90 65-80 380-45 10-20 
95-100] 95-100] 80-90 65-80 30-45 10-20 

100} 90-100} 80-100] 50-95 25-40 5-25 

100} 95-100} 85-100] 55-90 25-40 5-20 
95-100] 90-100] 80-95 30-70 20-35} NP-10 
95-100] 95-100] 85~95 60-75 25-40 5-20 
95-100 | 95-100| 85-100| 60-80 25-85 5-15 
90-100] 80-100) 65-95 40-75 20-35 6-15 
95-100 | 95-100| 85-95 60-75 25-40 5-20 
95-100 | 95-100] 85-100] 60-80 25-35 5-15 
90-100] 80-100) 65-95. {| 40-75 20-85 5-15 
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TABLE 9.—Engineering properties and classifications—Continued 


Soil series and 
map symbols 


Onita part — 


Delmont: 
DeA, DeB, DmB.* 
(Rock out- 
crop part 
of DmB is 
too vari- 
able to be 
esti- 
mated.) 


DnD:? 
Delmont 
part. 


Talmo part _ 


Dudley: 
DsA:? 
Dudley part_ 


Stickney 
part. 


Durrstein: Du — 


Frag- 
ments 


> 3 
inches 


Percentage passing sieve number— 


0-16 
16-60 


0-10 
10-24 


Classification 
USDA texture | 
Unified (/AASHTO 
Silt loam --_-| ML, CL A-+-4, A-6 
Silty clay CL, CH A-6, A-7 
loam, clay 
loam, silty 
clay. 
Silty clay CL, CH A-6, A-7 
loam, clay 
loam, silt 
loam. 
Loam __..-_-~ ML, CL A-4, A-6 
Sand and SW-SM, A-1, A-2 
gravel SM 
Loam ~--~.-- ML, CL A-4, A-6 
Sand and SW-SM, A-1, A-2 
gravel SM 
Gravelly ML, CL A+4, A-6 
loam. 
Sand and GW, GM, A-1, A-2 
gravel. SW,SM 
Loam ~---~--| CL A-6 
Clay loam, CL A-6 
loam, sandy 
clay loam. 
Sand and SM, A-1, A-2 
gravel, SM-SC, 
SP-SM, 
SW-SM 
Silt loam —--_] CL-ML, CL | A+4, A-6 
Clay loam, CL, CH A-6, A-7 
silty clay 
loam, clay. 
Loam, clay cL A-6, A-7 
loam, 
Silty clay CL A-6, A-7 
loam. 
Clay loam, CL, CH A-6, A-7 
silty clay 
loam, clay. 
Clay leam, CL, CH A-6, A-7 
loam. 
Silt loam —~_--] ML, CL A-4, A-6 
Silty clay, CH A-T 
elay. 
Silty clay, CH, CL A-7 
elay loam. 
Silt loam ~_-_] CL, ML A-6, A-7 
Silty clay CL, CH A-6, A-7 
loam. 
Clay loam, CL, CH A-6, A-7 
loam. 


See footnotes at end of table. 


0-5 


0-5 


oo 


0-5 


oo 


95-100 


90-100 
60-100 


90-100 
60-100 


80-100 
40-80 


100 
90-100 


60-90 


95-100 
95-100 


95-100 


100 


100 


95-100 


100 


100 
100 


100 
100 


95-100 


10 
(2.0 
mm) 


95-100 
95-100 


95-100 


90-100 
40-70 


90-100 
40-70 


70-100 
30-50 


100 
85-100 


40-70 


95-100 
95-100 


90-100 
100 
95-100 
90-100 
100 


100 
100 


100 
100 


80-100 


40 
(0.42 
mm) 


90-100 
90-100 


85-100 


80-95 
15-50 


80-95 
15-50 


55-95 
15-35 


85-95 
85-95 


20-60 


90-100 


* 85-100 


80-100 


95-100 
85-100 


80-100 


85-100 
90-100 


95-100 


95-100 
90-100 


70-100 


200 
(0.074 
mm) 


70-100 
75-100 


65-100 


60-75 
5-30 


65-90 
65-95 


55-85 
85-95 
65-95 
55-90 
60-90 


75-95 
90-95 


85-100 
80-100 


60-85 


Liquid 
limit 


Pet 


30~40 
35-60 


30-55 


30-40 
<25 


30-40 
<25 


20-35 
<20 


30-40 
30-40 


<25 


25-40 
35-60 


80-45 
40-47 
35-60 
35-55 
20-35 


50-85 
40-75 


36-50 
35-55 


30-55 
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Plas- 
ticity 
index 


10-20 
10-35 


10-30 


10-20 
NP-5 


10-20 
NP-5 


5-15 
NP-5 


10-20 
10-20 


NP-5 


5-20 
15-35 


10-25 
15-25 
14-35 
10-30 

5-15 


20-50 
15-35 


10-25 
15-35 


10-35 


98 


Soil series and 
map symbols 


EbC2:* 
Egan part __ 


Betts part __ 


EgB:+ 
Egan part —_ 


Wentworth 
part. 


Enet: EnA ~~~ 


EtD:* 
Ethan part — 


Betts part _ 
EuB? EuC:* 


Ethan part _ 


Clarno part_ 


1 


Ethan part — 
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TABLE 9.—Engineering properties and classifications—-Continued 


Depth 


In 


0-8 
8-33 


33-60 


0-5 
5-60 


0-8 
8-33 


33-60 


0-10 
10-26 


26-60 


0-24 
24-28 


28-60 


0-9 
9-60 


Classification | Percentage passing sieve number— 
|, Frag 
ments 
USDA texture > 3 4 10 40 200 
Unified |AASHTO| inches (4.7 (2.0 (0.42 | (0.074 
mm) mm) mm) mm) 
Pet 
Silt loam ----| CL, ML A-6, A-7 0 100 100] 95-100] 85-100 
oily clay CL, CH A-6, A-7 0 100 100 | 90-100} 80-100 
joam. 
Clay loam, CL, CH A-6, A-7 0 | 95-100} 80-100| 70-100] 60-85 
loam. é 
Loam —-----_ CL, CL-ML | A-4, A-6 0-5 | 90-100] 80-100) 75-100] 60-75 
Loam, clay CL A-6, A-7 0-5 ; 90-100] 85-100] 75-100] 50-85 
oam. 
Silt loam -_--| CL, ML A-6, A-7 0 100 100] 95-100] 85-100 
malty clay CL, CH | A-6, A-7 0 100 100 | 90-100] 80-100). 
oam. 
Clay loam, CL, CH A-6, A-7 0 | 95-100] 80-100] 70-100] 60-85 
loam, 
Suy clay CL, ML A-6, A-7 0 100 100] 95-100} 80-100 
oam, 
Silty clay CL, CH, ML | A-6, A-7 0 100 100} 85-100] 80-100 
loam, silt 
loam. 
Stratified cL A-4, 0 100] 95-100| 85-100] 60-100 
silty clay A-6, 
loam to A-7 
sandy loam. 
Loam —~..--. ML, CL A-4, A-6 0 | 90-100) 85-100} 70-95 40-80 
Loam, fine CL-ML, A-4, A-6 0 | 90-100] 85-95 | 60-95 | 45-75 
sandy loam, CL, 
sandy loam. See 
Sand and SM, A-1, A-2 0 | 60-85 | 45-70 | 10-60 0-85 
gravel. SP-SM, 
GW, 
GW-GM 
Loam ~___--- CL, ML A-4, A-6 0 | 95-100] 90-100} 80-95 | 55-80 
Loam, clay CL-ML, CL | A-4, 0-5 | 90-100] 85-100} 75-100) 50-95 
loam. A-6, 
A-7 
Loam _______ CL, CL-ML | A-4, A-6 0-5 | 90-100] 80-100} 75-100! 60-75 
Loam, clay CL A-6, A-7 0-5 | 90-100} 85-100; 75-100] 50-85 
loam. 
Loam ___--__ CL, ML A-4, A-6 0 | 95-100} 90-100) 80-95 55-80 
Loam, clay CL-ML, CL | A-4, 0-5 | 90-100] 85-100] 75-100] 50-95 
loam, A-6, 
A-7 
Loam —_-.--- ML, CL A-4, A-6 0 100} 95-100] 85-100| 55-90 
Loam, clay CL A-4, 0 | 95-100] 90-100) 80-100| 55-85 
loam. re 
Loam, clay CL-ML, CL | A-4, 0 | 90-100} 90-100] 80-100| 50-80 
loam, A-6, 
A-7 
Loam ~___--- CL, ML A-4, A-6 0 | 95-100} 90-100| 80-95 | 55-80 
Loam, clay CL~ML, CL | A-4, 0-5 | 90-100] 85-100) 75-100} 50-95 
loam. ea 


See footnotes at end of table. 


Liquid 
limit 


Pet 


35-50 
85-55 
80-55 


20-38 
25-45 


35-50 
35-55 


80-55 


35-50 
35-55 
30-50 


25-40 
20-40 


<20 


30-40 


25-50 


20-38 
25-45 


30-40 
25-50 


30-40 
30—45 


25-45 


30-40 
25-50 


Plas- 
ticity 
index 


10-25 
15-35 


10-35 


5-19 
11-30 


10-25 
15-35 


10-35 


10-30 
10-30 


5-80 


5-20 
5-15 


NP-5 


5-25 
5-25 
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TABLE 9.—Engineering properties and classifications—Continued 


Soil series and 
map symbols 


Homme 
part. 


Fedora: 


Hand: 


HaA, HaB, HaC_ 


Hbc:* 


Hand part _ 


Betts part _ 


HcA:* 


Hand part . 


Bonilla part_ 


HdB:? 


Hand part — 


99 


i 


Classification Percentage passing sieve number— 
Lie eget: | nElae 
ments iqui +e 
Dene (US Awemtare s 3 4 10 40 200 | limit | teity 
Unified |AASHTO} inches | (4.7 (2.0 (0.42 (0.074 
mm) mm) mm) mm) 
In Pet Pet 
0-9 Bs clay CL A-6, A-7 0 100] 95-100| 95-100| 85-95 35-45 15-25 
oam. 
9-24 aity clay CL, CH A-7 0 100] 95-100] 95-100} 85-95 40-55 15-30 
oam, 
24-36 | Silty clay CL, CH A-6, A-7 0-5 | 95-100) 95~100 |) 90-100| 80-90 35-55 15-30 
loam, silt 
loam. 
36-60 eley loam, CL A-4, A-6 0-b | 95-100] 90-100) 85-100] 60-80 30-40 10-20 
loam. 
0-13 ae sandy SCc,SM A-4 0 | 95-100] 95-100] 60-90 | 35-50 20-30 5-10 
oam. 
18-33 |Sandy loam, |SC,SM A-4, A-~2 0 | 95-100] 70-100} 50-90 | 15-45 15-30| NP-10 
fine sandy 
loam, loamy 
sand, 
33-60 | Sandy loam, | SM, SC, A-4, A-6 0 | 95-100} 95-100] 60-95 | 35-75 | 20-35 5-15 
loam, silt ML, CL 
loam. 
0-17 | Loam —_---_- CL, ML A-4, A-6 0-5 | 95-100] 85-100] 75-100] 50-85 25-40 5-20 
17-31 yet clay CL, ML A-4, A-6 0-5 | 95-100} 85-100} 75-100] 50-85 25-40 5-20 
loam. 
831-60 | Stratified silt | ML, CL, A-4, A-6 0-5 | 95-100] 80-100! 70-100] 35-80 20-40 5-20 
loam to fine | SM, SC 
sandy loam. 
0-17 | Loam __----- CL, ML A-4, A-6 0-B | 95-100} 85-100} 75-100] 50-85 25-40 5-20 
17-31 Hoenn, clay CL, ML A-4, A-6 0-5 | 95-100} 85-100] 75-100] 50-85 25-40 5-20 
oam. 
31-60 | Stratified silt | ML, CL, A-4, A-6 0-5 | 95-100] 80-100] 70-100] 35-80 20-40 5-20 
loam to fine | SM, SC 
sandy loam. 
0-5 | Loam —~----- CL, CL-ML | A-4, A-6 0-5 | 90-100] 80-100] 75-100] 60-75 20-38 5-19 
5-60 | Loam, clay CL A-6, A-7 0-5 | 90-100] 85-100] 75-100] 50-85 25-45 11-30 
oam. 
0-17 | Loam -_----- CL, ML A-4, A-6 0-5 | 95-100} 85-100] 75-100) 50-85 25-40 5-20 
17-31 ache clay CL, ML A-4, A-6 0-5 | 95-100] 85-100] 75-100] 50-85 25-40 5-20 
oam, 
31-60 | Stratified silt | ML, CL, A-4, A-6 0-5 | 95-100} 80-100] 70-100} 35-80 20-40 5-20 
loam to fine} SM,SC 
sandy loam. 
0-9 | Loam ------- CL-ML, CL | A-4, A-6 0 100| 95-100} 75-100] 50-90 25-35 5-15 
9-24 Poa clay CL A-4, A-6 0 100} 95-100} 85-100] 60-90 30-40 10-20 
oam. 
24-87 leans clay cL A-4, A-6 0-5 | 95-100] 95-100] 85-100] 60~90 80-40 10-20 
oam. 
37-60 | Stratified CL-ML, A-4, A-6 0-5 | 95~100] 85-100] 70-95 | 40-90 20-85 5-15 
clay loam to| CL,SM- 
fine sandy Sc, SC 
loam. 
0-17 | Loam ___---_-] CL, ML A-4, A-6 0-5 | 95-100} 85-100] 75-100] 50-85 25-40 5-20 
17-81 poem, clay CL, ML A-4, A-6 0-5 | 95-100} 85-100] 75-100] 50-85 25-40 5-20 
oam. 
31-60 | Stratified silt | ML, CL, A-4, A-6 0-5 | 95-100} 80-100] 70-100] 35-80 20-40 5-20 
loam to fine SM, 
sandy loam. 


See footnotes at end of table. 
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TABLE 9.—Engineering properties and classifications—Continued 


SOIL SURVEY 


Soil series and 
map symbols 


Davison 
part. 


Henkin: 
HmB. 


HmA, 


Henkin variant: 
HnB. 


Homme: 

HoC:? 
Homme 
part. 


Ethan part — 


HtA:? 
Homme 
part. 


Onita part _ 


Depth 


In 


* 0-9 


9-25 
25-60 


0-19. 


19-34 


34-60 


0-23 
23-60 


0-9 
9-24 
24-386 


36-60 


0-9 
9-60 


USDA texture 


Loam 

Loam, clay 
loam. 

Stratified 
clay loam to 
sandy loam. 


Fine sandy 


sandy loam. 

Stratified fine 
sand to 
loam. 


Fine sandy 


Silty clay 
loam. 
Silty clay’ 
loam. 
Silty clay 
loam, silt 
loam. 
Clay loam, 
loam. 


Loam 
Loam, clay 
loam, 


Silty clay 
loam. 
Silty clay 
loam. 
Silty clay 
loam, silt 
loam. 
Clay loam, 
loam. 


Silt loam —--- 
Silty clay 
loam, silty 


See footnotes at end of table. 


Classification 
Unified |AASHTO 
CL-ML, CL A-4, A-6 
ML, CL A-4, A-6 
ML, CL, A-4, A-6 
SM-SC, 
sc 
SM, SC A-2, A-4 
SM, SC, A-2, A-4 
ML, CL 
SM, SC, A-2, A-4 
ML, SW- 
M 
SM, SC A-2, A-4 
SM, SP- A-1, A-2 
SM, GW, 
GW-GM 
cL A-6, A-7 
CL, CH A-7 
CL, CH A-6, A-7 
CL A-4, A-6 
CL, ML A-4, A-6 
CL-ML, CL | A-4’ 
A-6, 
A-7 
cL A-6, A-7 
CL, CH A-7 
CL, CH A-6, A-7 
CL A-4, A-6 
ML, CL A-4, A-6 
CL, CH A-6, A-7 
CL, CH A-6, A-7 


Frag- 
ments 
> 8 


inches 


0-5 


0-5 


0-5 


Percentage passing sieve number— 


4 
(4.7 
mm) 


95-100 
95-100 


90-100 


90-100 
90-100 


90-100 


90-100 
60-85 


100 
100 
95-100 


95-100 


95-100 
90-100 


100 
100 
95-100 


95-100 


100 
100 


95~100 


10 
(2.0 
mm) 


95-100 
95-100 


80-100 


80-100 
80-100 


80-100 


80-100 
45-70 


95-100 
95-100 
95-100 


90-100 


90-100 
85-100 


95-100 
95-100 
95-100 


90-100 


95-100 
95-100 


95-100 


40 
(0.42 
mm) 


85-95 


85-100 
65-95 


65-85 
60-85 


85-85 


65-85 
10-60 


95-100 
96-100 
90-100 


85-100 


80-95 
75-100 


95-100 
95-100 
90-100 


85-100 


90-100 
90-100 


85-100 


200 
(0,074 
mm) 


60-75 
60-80 


40-75 


30-45 
30-55 


5-65 


80-45 
0-35 


85-95 
85-95 
80-90 


60-80 


55-80 
50-95 


85-95 
85-95 
80-90 


60-80 


70-100 
85-100 


65-100 


Liquid 
limit 


Pet 


25-40 
25-85 


20-35 


15-80 
15-80 


15-30 


17-80 
<20 


85-45 
40-55 
35-55 


30-40 


30-40 
25-50 


35-45 
40-55 
35-55 


80-40 


30-40 
35-60 


30-55 


Plas- 
ticity 
index 


5-20 
5-15 


5-15 


NP-10 
NP-10 


NP-10 


NP-10 
NP-5 


15-25 
15-30 
15-80 


10-20 


5-25 
5-25 


15-25 
15-30 
15-30 


10-20 


10-20 
10-35 


10-30 


Soil series and 
map symbols Depth 
In 
HtB:* 
Homme 
part. 0-9 
9-24 
24-36 
36-60 
Onita part — 0-9 
9-32 
32-60 
James: Ja ----| 0-60 
Lamo 
Lait eee 0-82 
32-60 
Lm:* 
Lamo part — 0-32 
82-60 
Wann part _j| 0-16 
16-60 
Marsh: Ma. 
(Properties 
too variable 
to be esti- 
mated.) 
Onita: OaA ___ 0-9 
9-32 
32-60 
Prosper: 
PcA:* 
Prosper 
part. 0-13 
18-25 
25-60 


HANSON AND HUTCHINSON COUNTIES, SOUTH DAKOTA 


TABLE 9.—Engineering properties and classifications—Continued 


USDA texture 


Silty clay 
loam, silt 
loam. 

Clay loam, 
loam. 


Silt loam —--- 

Silty clay 
loam, clay 
loam, silty 


loam, clay 
loam, silt 
loam. 


Silty clay ~~. 


Silty clay 
loam. 

Silty clay 
loam, silt 
loam. 


Silty clay 
loam. 

Silty clay 
loam, silt 
loam. 


Loam 

Stratified 
sandy loam, 
fine sandy 
loam, loam. 


Silt loam --_~ 

Silty clay 
loam, clay 
loam, silty 
clay. 

Silty clay 
loam, clay 
loam, silt 
loam. 


Loam 

Clay loam, 
silty clay 
loam. 

Clay loam, 
loam. 


See footnotes at end of table. 


Classification 

Unified |AASHTO 
CL A-6, A-7 
CL, CH A-T 
CL,CH | A-6,A-7 
CL A-4, A-6 
ML, CL A-4, A-6 
CL, CH A-6, A-7 
CL, CH A-6, A-7 
CL,CH, | A-7 

MH 
CL,MH, | A-7 

CH 
CL,MH, | A-7 

CH 
CL,MH, |[A-7 

CH 
CL.MH, |A-7 

CH 
ML, CL A4 
SM. SM-SC | A-2, A-4 
ML, CL A-4, A-6 
CL, CH A-6, A-7 
CL, CH A-6, A-7 
CL, ML A-4, A-6 
CL A-6, A-7 
CL A+4, 

A-6, 
A-T 


Percentage passing sieve number— 


Frag- 
ments 
> 3 4 10 40 200 
inches (4.7 (2.0 (0.42 (0.074 
mm) mm) mm) mm) 
Pct 
0 100} 95-100] 95-100] 85-95 
0 100} 95-100] 95-100] 85-95 
0-5 | 95-100} 95-100] 90-100] 80-90 
0-5 | 95-100} 90-100] 85-100} 60-80 
0 100] 95-100] 90-100} 70-100 
0 100} 95-100| 90-100; 85-100 
0-5 | 95-100} 95-100] 85-100) 65-100 
0 100 100; 90-100) 85-95 
0 100 100} 95-100] 85-95 
0 100 100] 95-100] 85-95 
0 100 100] 95-100] 85-95 
0 100 100] 95-100] 85-95 
0 | 95-100] 95-100] 85-95 55-75 
0 | 95-100; 95-100] 70-80 30-45 
0 100 | 95-100} 90-100} 70-100 
0 100} 95-100) 90-100} 85~100 
0-5 | 95-100] 95-100} 85-100} 65-100 
0 | 95-100] 95-100] 85-100] 60-90 
0 | 95-100 | 95-100] 85-100] 60-90 
0-5 | 95-100; 95-100] 80-90 55-85 


Liquid 
limit 


Pet 


85~45 
40-55 
85-55 


30-40 | 


30-40 
35-60 


30-55 


45-80 


40-65 
40-60 


40-65 
40-60 


15-30 
5-25 


30-40 
35-60 


80-55 


30-40 
35-50 


30-50 


101 


Plas- 
ticity 
index 


15-25 
15-30 
15-30 


10-20 


10-20 
10-35 


10-30 


20-50 


10-20 
10-35 


10-30 


10-20 
10-30 


8-80 
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TABLE 9.—Engineering properties and classifications—Continued 


SOIL SURVEY 


Soil series and 


Classification 


map symbols Depth |USDA texture 
Unified 
In 
Clarno part_ 0-9 |Loam -_--.-- ML, CL 
9-86 | Loam, clay L 
loam. 
36-60 | Loam, CL-ML, CL 
clay loam. 
eee 
Prosper 
part. 0-13 | Loam -.----- CL, ML 
18-25 | Clay loam, CL 
silty clay 
loam. 
25-60 | Clay loam, CL 
loam. 
Stickney 
part. 0-15 | Silty clay CL 
loam. 
15-40 | Clay loam, CL, CH 
silty clay 
loam, clay. 
40-60 | Clay loam,. CL, CH 
loam. 
Peet 
Prosper 
part. 0-13 | Loam ~_----- CL, ML 
13-25 | Clay loam, CL 
silty clay 
loam. 
25-60 | Clay loam, CL 
loam, 
Crossplain 
part. 0-9 | Clay loam __.| CL 
9-28 | Clay loam, CL, CH 
clay. 
28-60 | Clay loam, cL 
loam. 
Redstoe: ReB --| 0-8 | Silt loam _._-__|ML,MH 
8-27 | Silt loam, ML, MH 
silty clay 
loam. 
27-60 | Weathered 
bedrock. 
Salmo: Sa —---- 0-60 | Silty clay ML, CL 
loam. 
Storla variant: 
St. 0-9 |Loam ~_-~--- CL-ML, CL 
9-27 | Loam, sandy | ML, CL, 
loam. SM, SC 
27-60 | Sand and GM, GM- 
gravel. GC, SM, 
SM-SC 
Tetonka: 
Té: eaessese ee 0-17 | Silty clay CL 
loam. 
17-42 | Clay, silty CL, CH 
clay, clay 
loam. 
42-60 | Clay loam, CL, CH 
silty clay, 
clay. 


See footnotes at end of table. 


Frag- 
ments 
> 3 
AASHTO) inches 
Pct 
A-4, A-6 0 
A-4, 0 
A-6 
A-7 
A-4, 0 
A-6, 
A-7 
A-4, A-6 0 
A-6, A-7 0 
A, 0-5 
A-6, 
A-7 
A-6, A-7 0 
A-6, A-7 0 
A-6, A-7 0-5 
A-4, A-6 0 
A-6, A-7 0 
A-4, 0-5 
A-6, 
A-7 
A-4, A-6 0 
AT 0 
A-6, A-7 0 
A-7, A-6 0 
A-7, A-6 0 
A-4, 0 
A-6, 
A-7 
A-4, A-6 0 
A-4, A-6 0-5 
A-1, A-2 0-5 
A-6, A-7 0 
A-6, A-7 0 
A-4, 0 
A-6, 
A-7 


Percentage passing sieve number— 


4 
(4.7 
mm) 


100 
95-100 


90-100 


95-100 


95-100 


95-100 


100 
100 


95-100 
95-100 
95-100 
95-100 

100 

100 
95-100 


100 
100 


100 


100 
90-100 


45-90 


100 
100 


100 


10 
(2.0 
mm) 


95-100 
90-100 


90-100 


95-100 
95-100 


95-100 


100 


95-100 


90-100 


95-100 


95-100 


95-100 


100 


95-100 


95-100 


95-100 
100 


100 


95-100 
90-100 


40-90 


100 
95-100 


90-100 


40 
(0.42 
mm) 


85-100 
80-100 


80-100 


85-100 


85-100 


80-90 


95-100 
85-100 


80-100 
85-100 
85-100 
80-90 

90-100 
90-100 
85-100 


90-100 
95-100 


90-100 


85-95 
60-95 


20-60 


90-100 
85-100 


80~100 


200 
(0.074 
mm) 


55-90 
55-85 


50-80 
60-90 
60-90 


55-85 


85-95 
65-95 


55-90 
60-90 
60-90 
55-85 
70-80 
70-85 
60-80 


85-100 
85-100 


70-95 


60-75 
35-75 


15-35 


80-100 
65-100 


55-95 


Liquid 
limit 


Pet 
30-40 
30-45 


25-45 


30-40 


35-50 


30-50 


40-47 
35-60 


35-~55 


30-40 


35-50 


30-50 


30-40 


40-55 


30-45 


35-55 
40-55 


30-45 


25-35 
20-85 


<20 


30-50 
35-65 


30-65 


Plas- 
ticity 
index 


5-20 
5-25 


5-20 
10-20 
10-30 


8-30 


15-25 
14-35 


10-30 
10-20 
10-30 

8-30 

9-20 
16-30 
10-25 


10-20 
10-20 


7-26 


B-15 
5-15 


NP-5 


10-25 
15-40 


15-40 
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TABLE 9.—Engineering properties and classifications—Continued 


Classification 
Soil series and 
map symbols Depth | USDA texture 
Unified |AASHTO 
In 
Tt:2 
Tetonka 
part. 0-17 Silty clay cL A-6, A-7 
loam. 
17-42 Clay, silty CL, CH A-6, A-7 
clay, clay 
loam. 
42-60 Clay loam, CL, CH A-4, 
silty clay, A-6, 
clay. A-7 
Harps part -| 0-10 | Loam ~_---~- Ont A-6, A-7 
10-60 | Loam, clay CL, CH A-6, A-7 
loam, sandy 
clay loam. 
Tw: 
Tetonka 
part. 0-17 | Silty clay CL A-6, A-7 
loam. 
17-42 | Clay, silty CL, CH A-6, A-7 
clay, clay 
loam. 
42-60 | Clay loam, CL, CH A-4, 
silty clay, A-6, 
clay. A-7 
Whitewood 
part. 0-26 | Silty clay CL, CH, A-6, A-7 
oam MH 
26-60 | Silty clay CL, CH, A-6, A-7 
oam, MH 
Wann: Wa —---- 0-16 | Loam ~-_---. ML, CL A-4 
16-60 | Stratified SM, SM-SC | A-2, A-4 
sandy loam, 
fine sandy 
loam, loam. 
Worthing: 
Ww. 0-16 | Silty clay CL A-7 
loam. 
16-56 | Silty clay ~--| CH A-7 
56-60 | Silty clay, CL, CH A-7 
silty clay 
loam, clay 
loam. 


Percentage passing sieve number— 


* Plas- 
ments Liqui we 
> 3 4 | 10 40 200 | limit | flelty 
inches | (4.7 (2.0 (0.42 | (0.07 mex 
mm) mm) mm) mm) 
Pet Pet 
0 100 100} 90-100] 80-100] 380-50 10-25 
0 100) 95-100] g5-100| 65-100] 35-65] 15-40 
0 100} 90-100] 80-100] 55-95 30-65/ 15-40 
0-5 100| 95-100) 80-90 | 65-80 30-55 | 20-40 
0-5 | 95-100] 95-100] g0-90 | 65-80 30-60] 20-40 
0 100 100] 90-100] 80-100] 30-50) 10-25 
0 100] 95-100] 85-100] 65-100} 35-65] 15-40 
0 100] 90-100] 80-100) 55-95 30-65] 15-40 
0 100 100] 95-100] 80-95 35-55] 15-30 
0 100 100] 85-100] 70-95 85-55 15-30 
0 | 95-100] 95-100] 85-95 | 55-75 15-30 5-10 
0 | 95-100] 95-100] 70-80 | 30-45 5-25] NP-5 
0 100 100] 95-100} 85-95 42-50] 17-26 
0 100 100| 95-100) 85-100) 50-70| 22-40 
0 100] 95-100] 90-100] 70-95 35-60} 20-35 


*This mapping unit is made up of two or more dominant soils. See the description of the mapping unit for the composition 


and behavior characteristics of the mapping unit, 
®NP means nonplastic. 


ity of soils as subgrade material can be indicated by 
a group index number. These numbers range from 0 
for the best subgrade material to 20 or higher for the 
poorest. The AASHTO classification for soils tested in 
the survey area, with group index numbers in paren- 
theses, is given in table 10. The estimated classification, 
without group index numbers, is given in table 9. Also 
in table 9 the percentage, by weight, of rock frag- 
ments more than 8 inches in diameter is estimated for 
each major horizon. These estimates are determined 
mainly by observing volume percentage in the field 


and then converting that, by formula, to weight per- 
centage. 

Percentage of the soil material less than 3 inches in 
diameter that passes each of four sieves (U.S. stan- 
dard) is estimated for each major horizon. The esti- 
mates are based on tests of soils that were sampled in 
the survey area and in nearby areas and on field esti- 
mates from many borings made during the survey. 

Liquid limit and plasticity index indicate the effect 
of water on the strength and consistence of soil. These 
indexes are used in both the Unified and AASHTO 
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soil classification systems. They are also used as indi- 
cators in making general predictions of soil behavior. 
Range in liquid limit and plasticity index are esti- 
mated on the basis of test data from the survey area 
or from nearby areas and on observations of the many 
soil borings made during the survey. 

In some surveys, the estimates are rounded to the 
nearest 5 percent. Thus, if the ranges of gradation 
and Atterburg limits extend a marginal amount across 
classification boundaries (1 or 2 percent), the classifi- 
cation in the marginal zone is omitted. 


Test Data 


Table 10 shows the results of tests on selected 
horizons of 10 soils at specific locations in the survey 
area. The tests were made by the South Dakota De- 
partment of Transportation, Division of Highways, in 
accordance with the standard procedures of the 
AASHTO system of soil classification. Some of the 
terms used in table 10 that are not defined elsewhere 
are defined in the following paragraphs. 

Maximum dry density is the maximum unit dry 
weight of a soil when compacted with optimum mois- 
ture by the prescribed method of compaction. The 
moisture content that gives the highest dry unit weight 
is the optimum moisture content for the specific 
method of compaction. 

Mechanical analysis shows the percentage, by 
weight, of soil material that passes sieves of specified 
size. Sand and other coarse particles do not pass 
through the No. 200 sieve, but silt and clay do. The 
percentage of fractions smaller than those passing the 
No. 200 sieve was determined by the hydrometer 
method rather than by the pipette method that most 
soil scientists use in determining the clay content of 
soil samples. 


Physical and Chemical Properties 


Table 11 shows estimated values for several soil 
characteristics and features that affect behavior of 
soils in engineering uses. These estimates are given 
for each major horizon, at the depths indicated, in the 
typical pedon of each soil. The estimates are based on 
field observations and on test data for these and 
similar soils. 

Permeability is estimated on the basis of known re- 
lationships among the soil characteristics observed in 
the field—particularly soil structure, porosity, and 
gradation or texture—that influence the downward 
movement of water in the soil. The estimates are for 
vertical water movement when the soil is saturated. 
Not considered in the estimates is lateral seepage or 
such transient soil features as plowpans and surface 
crusts. Permeability of the soil is an important factor 
to be considered in planning and designing drainage 
systems, in evaluating the potential of soils for septic 
tank systems and other waste disposal systems, and in 
many other aspects of land use and management. 

Available water capacity is rated on the basis of 
soil characteristics that influence the ability of the 
soil to hold water and make it available to plants. 
Important characteristics are content of organic mat- 
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ter, soil texture, and soil structure. Shallow-rooted 
plants are not likely to use the available water from 
the deeper soil horizons. Available water capacity is 
an important factor in the choice of plants or crops to 
be grown and in the design of irrigation systems. 

Soil reaction is expressed as a range in pH values, 
The range in pH of each major horizon is based on 
many field checks. For many soils, the values have 
been verified by laboratory analyses. Soil reaction is 
important in selecting the crops, ornamental plants, 
or other plants to be grown; in evaluating soil amend- 
ments for fertility and stabilization; and in evaluating 
the corrosivity of soils. 

Salinity is expressed as the electrical conductivity 
of the saturation extract, in millimhos per centimeter 
at 25 degrees C. Estimates are based on field and 
laboratory measurements at representative sites of the 
nonirrigated soils. The salinity of individual irrigated 
fields is affected by the quality of the irrigation water 
and by the frequency of water application. Hence, the 
salinity of individual fields can differ greatly from the 
value given in table 11. Salinity affects the suitability 
of a soil for crop production, its stability when used as 
a construction material, and its potential to corrode 
metal and concrete. 

Shrink-swell potential depends mainly on the amount 
and kind of clay in the soil. Laboratory measurements 
of the swelling of undisturbed clods were made for 
many soils. For others the swelling was estimated on 
the basis of the kind and amount of clay in the soil 
and on measurements of similar soils. The size of the 
load and the magnitude of the change in soil moisture 
content also influence the swelling of soils. Shrinking 
and swelling of some soils can cause damage to build- 
ing foundations, basement walls, roads, and other 
structures unless special designs are used. A high 
shrink-swell potential indicates that special design 
and added expense may be required if the planned use 
of the soil will not tolerate large volume changes. 

Risk of corrosion pertains to potential soil-induced 
chemical action that dissolves or weakens uncoated 
steel or concrete. The rate of corrosion of uncoated 
steel is related to soil moisture, particle-size distribu- 
tion, total acidity, and electrical conductivity of the 
soil material. The rate of corrosion of concrete is 
based mainly on the sulfate content, texture, and 
acidity of the soil. Protective measures for steel or 
more resistant concrete help to avoid or minimize 
damage resulting from the corrosion. Uncoated steel in- 
tersecting soil boundaries or soil horizons is more 
susceptible to corrosion than an installation that is 
entirely within one kind of soil or within one soil 
horizon. 

Erosion factors are used to predict the erodibility 
of a soi] and its tolerance to erosion in relation to spe- 
cific kinds of land use and treatment. The soil erodi- 
bility factor (K) is a measure of the susceptibility of 
the soil to erosion by water. Soils having the highest 
K values are the most erodible. K values range from 
0.10 to 0.64. To estimate annual soil loss per acre, the 
K value of a soil is modified by factors representing 
plant cover, grade and length of slope, management 
practices, and climate. The soil-loss tolerance factor 
(T) is the maximum rate of soi] erosion, whether from 
rainfall or soil blowing, that can occur without reduc- 
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ing crop production or environmental quality. The rate 
is expressed in tons of soil loss per acre per year. 

Wind erodibility groups are made up of soils that 
have similar properties that affect their resistance to 
soil blowing if cultivated, The groups are used to pre- 
dict the susceptibility of soil to blowing and the 
amount of soil lost as a result of blowing. Soils are 
grouped according to the following distinctions: (not 
all groups are represented in the survey area) 

1. Sands, coarse sands, fine sands, and very 
fine sands. These soils are extremely erodible, 
so vegetation is difficult to establish. They are 
generally not suitable for crops. 

2. Loamy sands, loamy fine sands, and loamy 
very fine sands. These soils are very hi ghly erod- 
ible, but crops can be grown if intensive mea- 
sures to control soi] blowing are used. 

8. Sandy loams, coarse sandy loams, fine 
sandy loams, and very fine sandy loams. These 
soils are highly erodible, but crops can be 
grown if intensive measures to control soil 
blowing are used. 

4L. Calcareous loamy soils that are less than 
35 percent clay and more than 5 percent finely 
divided calcium carbonate. These soils are erod- 
ible, but crops can be grown if intensive mea- 
sures to control soi] blowing are used. 

4, Clays, silty clays, clay loams, and silty clay 
loams that are more than 35 percent clay. These 
soils are moderately erodible, but crops can be 
erm) if measures to control soil blowing are 
used. 

5. Loamy soils that are less than 18 percent 
clay and less than 5 percent finely divided cal- 
cium carbonate and sandy clay loams and sandy 
clays that are less than 5 percent finely divided 
calcium carbonate. These soils are slightly erod- 
ible, but crops can be grown if measures to con- 
tro] soil blowing are used. 

6. Loamy soils that are 18 to 35 percent clay 
and less than 5 percent finely divided calcium 
carbonate, except silty clay loams. These soils 
are very slightly erodible, and crops can easily 
be grown. 

7. Silty clay loams that are less than 35 per- 
cent clay and less than 5 percent finely divided 
calcium carbonate. These soils are very slightly 
erodible, and crops can easily be grown. 

8. Stony or gravelly soils and other soils not 
subject to soil blowing. 


Soil and Water Features 


Table 12 contains information helpful in planning 
land uses and engineering projects that are likely to 
be affected by soil and water features. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation 
are placed in one of four groups on the basis of the 
intake of water after the soils have been wetted and 
have received precipitation from long-duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low 
runoff potential) when thoroughly wet. These consist 
chiefly of deep, well drained to excessively drained 
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sands or gravels. These soils have a high rate of water 
transmission. 

Group B. Soils having a moderate infiltration rate 
when thoroughly wet. These consist chiefly of moder- 
ately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to mod- 
erately coarse texture. These soils have a moderate 
rate of water transmission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils that have 
a layer that impedes the downward movement of wa- 
ter or soils that have moderately fine texture or fine 
texture. These soils have a slow rate of water trans- 
mission. 

Group D. Soils having a very slow infiltration rate 
(high runoff potential) when thoroughly wet. These 
consist chiefly of clay soils that have a high shrink- 
swell potential, soils that have a permanent high water 
table, soils that have a claypan or clay layer at or near 
the surface, and soils that are shallow over nearly im- 
pervious material. These soils have a very slow rate 
of water transmission. 

Flooding is the temporary covering of soil with 
water from overflowing streams, with runoff from ad- 
jacent slopes, and by tides. Water standing for short 
periods after rains or after snow melts is not con- 
sidered flooding, nor is water in swamps and marshes. 
Flooding is rated in general terms that describe the 
frequency and duration of flooding and the time of 
year when flooding is most likely. The ratings are 
based on evidence in the soil profile of the effects of 
flooding, namely thin strata of gravel, sand, silt, or, in 
places, clay deposited by floodwater; irregular de- 
crease in organic-matter content with increasing 
depth; and absence of distinctive soil horizons that 
form in soils of the area that are not subject to flood- 
ing. The ratings are also based on local information 
about floodwater levels in the area and the extent of 
flooding; and on information that relates the position 
of each soil on the landscape to historic floods. 

Most soils in low positions on the landscape, where 
flooding is likely to occur, are classified as fluvents at 
the suborder level or as fluventic subgroups. See the 
section “Classification of Soils.” 

The generalized description of flood hazards is of 
value in land-use planning and provides a valid basis 
for land-use restrictions. The soil data are less specific, 
however, than those provided by detailed engineering 
surveys that delineate flood-prone areas at specific 
flood frequency levels. 

High water table is the highest level of a saturated 
zone more than 6 inches thick for a continuous period 
of more than 2 weeks during most years. The depth to 
a seasonal high water table applies to undrained soils. 
Estimates are based mainly on the relationship be- 
tween grayish colors or mottles in the soil and the 
depth to free water observed in many borings made 
during the course of the soil survey. Indicated in table 
12 are the depth to the seasonal high water table; the 
kind of water table, that is, perched, artesian, or ap- 
parent; and the months of the year that the water 
table commonly is high. Only saturated zones above a 
depth of 5 or 6 feet are indicated. 

Information about the seasonal high water table 
helps in assessing the need for specially designed foun- 
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TABLE 10.—Engineering 
[Tests performed by South Dakota Department 


Moisture-density * 
Soil name and location Parent material Depth Horizon : 
Maximum 2 
dry Optimum 
density moisture 
Inches Lb/eu ft Pet 
Clamo silty clay loam: 
1,845 feet west and 450 feet north of | Clayey alluvium ~-____-_-_ 11-15 | Bag 105 18 
SE corner of sec. 22, T. 99 N., R. 58 | 15-25 | B3lgcea 90 27 
W. (Modal) 88-54 | C2ges 88 26 
Clarno loam: 
1,520 feet west and 456 feet south of | Glacial til] ----_-_-_----.--. 11-15 | B22 106 29 
NE corner of sec. 26, T. 98 N., R. 57 25-82 | B32ca 107 18 
W. (Modal) 41-60 | C2csca 110 17 
Crossplain loam: 
2,204 feet east and 175 feet south of | Local alluvium over 9-15 | B2itg 99 21 
NW corner of sec. 25, T. 100 N., R. glacial till. 28-36 | Clea 110 16 
56 W. (Modal) 48-60 | C3 110 16 
Dudley silt loam: 
1,380 feet north and 200 feet east of | Glacial till --------------- 13-18 | B22t 102 20 
W corner of sec. 27, T. 98 N., R. 21-24 | B3les 107 19 
57 W. (Modal) 28-40 | Cleacs 88 28 
Egan silt loam: wets 
1,925 feet south and 250 feet east of | Silty drift over glacial till_- 13-19 | B22 108 17 
NW corner of sec. 1, T. 97 N., R. 56 23-33 | Clca 110 14 
W. (Modal) 33-50 | IIC2 105 17 
Hand loam: 4 
1,283 feet south and 450 feet east of | Glacial melt-water deposits 9-17 | B2 103 17 
NW corner of sec, 18, T. 100 N., R. over till. 24-31 | B82ca 108 16 
58 W. (Modal) 381-40 | C1 106 17 
52-60 | C3 110 16 
Lamo silty clay loam: / 
1,100 feet west and 525 feet north of | Alluvium from James 12-18 | AC1 99 20 
SE corner of sec. 2, T. 97 N., R. 58 River. 26-32 | C1 101 20 
W. (Modal) 45-60 | Ab 96 24 
Prosper loam: 
2,332 feet north and 436 feet east of | Glacial til] _-____------.__ 18-25 | B22t 107 17 
SW corner of sec, 5, T. 99 N., R. 60 80-89 | B3 112 15 
W. (Modal) 89-60 | Ceca 113 15 
Stickney silty clay loam: 
1,120 feet west and 975 feet north of | Glacial till -----_-------__ 15-18 | B2it 95 25 
SE corner of sec. 36, T, 99 N., R. 57 28-83 | B238tcs 97 23 
W. (Modal) 40-50 | Clesca 98 21 
Wentworth silt loam: 
180 feet west and 2,160 feet north of | Silty drift over glacial till. 8-15 | B21 98 23 
SE corner of sec. 26, T. 98 N., R. 56 19-31 | B3ca 102 20 
W. (Modal) 43-60 | IIC2 108 18 


1 Based on AASHTO designation T 99-57 (1). 


? Mechanical analyses according to the AASHTO designation T 88 (1). Results by this procedure frequently may differ somewhat 
from results that would have been obtained by the soil survey procedure of the Soil Conservation Service (SCS). In the AASHTO 
procedure, the fine material is analyzed by the hydrometer method and the various grain-size fractions are calculated on the basis 
of all the material, including that coarser than 2 millimeters in diameter. In the SCS soil survey procedure, the fine material is 
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test data 
of Transportation, Division of Highways] 
Mechanical analysis ® Classification 
Percentage passing sieve— Percentage Tau ld Pay 
eneler AASHTO* | Unified‘ 
No. 4 No. 10 No. 40 No. 200 0.005 mm 
(4.7 mm) (2.0 mm) (0.42 mm) (0.074 mm) 
ene ears 100 99 95 56 12 40 | A-7-5(20) MH-CH 
eo eee eee AOS 100 97 60 712 40 | A-7-5 (20) MH-CH 
babe chee aoaee 100 98 94 58 19 45 | A-7-5(20) MH-CH 
99 98 91 64 29 37 12 | A-6(7) CL-ML 
99 97 91 69 35 88 19 | A-6(10) CL 
98 96 88 68 27 36 18 | A-6(9) CL 
22S abo 100 95 80 41 50 26 | A-7-6(16) CL 
98 95 88 68 84 48 23 | A-7-6(12) CL 
98 96 89 66 80 38 14 | A-6(7) CL-ML 
99 99 95 76 40 50 21 | A-7-6(14) CL-ML 
100 98 98 71 87 47 22 | A-7-6(18) CL-ML 
99 97 91 70 85 48 21 | A-7-6(12) CL-ML 
ee et feces 100 99 94 84 45 12 | A-7-5(10) ML 
100 99 95 79 380 84 11 | A-6(8) CL-ML 
100 99 90 14 41 43 16 | A-7-6 (11) CL-ML 
99 98 90 63 27 39 12 | A-6(6) CL-ML 
99 98 98 73 83 83 10 | A-6(8) CL-ML 
soho ce sase 100 99 15 16 27 7 | A-4(8) CL-ML 
99 97 90 64 21 32 11 | A-6(7) cL 
eee Sete | been eS 100 81 82 40 17 | A-6(11) CL 
See sbs |b Sere es 100 83 26 37 7 | A~4(8) ML 
ream 100 99 87 42 55 20 | A-7-5 (15) MH 
100 98 12 68 85 44 15 | A-7-6(9) ML 
98 96 88 63 80 36 18 | A-6(8) CL 
98 96 88 63 28 34 16 | A-6(7) CL 
ete Seach teat 100 99 92 46 59 28 | A-7-5(19) MH-CH 
eae eens 100 98 86 40 52 18 | A-7-5 (13) MH 
100 99 95 76 49 58 25 | A-7-5(18) MH 
pees EES Se a Se es 100 98 42 50 20 | A-7-5(14) CL-ML 
peer ee! 100 99 93 46 44 19 | A-7-6(18) CL-ML 
98 97 85 59 29 31 18 | A-6(6) CL 


analyzed by the pipette method and the material coarser than 2 millimeters in diameter is excluded from calculations of grain-size 
fractions. The mechanical analyses used in this table are not suitable for use in naming textural classes for soil. 

‘Based on AASHTO designation M 145-49 (17). 

“Based on the Unified Soil Classification System (2). 
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TABLE 11.—Physical and 


[Dashes indicate data were not available. The symbol < means less 
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0.18-0.20 
0,13-0.17 
0.10-0.18 


Davison: 
DbA* 


See footnote at end of table. 


HANSON AND HUTCHINSON COUNTIES, SOUTH DAKOTA 


chemical properties of soils 


than. The erosion tolerance factor (T) is for the entire profile] 


Risk of corrosion Erosion factors 
Shrink-swell potential 
Uncoated steel Concrete K T 

Moderate ~.-.--------------.. Moderate ~------------------- Moderate ~--------_----------- 0.28 5 
Moderate -~------------------ Eg | ee ean en ne Moderate _-------_----------_ 0.37 
Moderate ~-----~-----------~__ Tih oiccscsnaorewanceed oon Moderate _._-----_--_--_--_-- 0.37 
Moderate ~------------------_ Moderate 2ss22ssse 55 soc e sees LOW: 22S acon he es 0.28 5 
Moderate ~------------------- Hiph 2s: cs2205 2iicescseesscce Moderate _--_-------------_~- 0.37 
Moderate ~--.---------------- High :seceeto ho can Shee ete Moderate ~_------_----------- 0.37 
LOW cece ssescecesti ete sd 
OW sure qen ees eeu 
Moderate 
Moderate 
LGW  endoce ence euneenueane 
ACh oe he Se High? 2032 ae Moderate 
High: 2222602022 oie a High jo- <2 wie oe Moderate 
LOW> 22n2s2 05 ehe 2 skeen ss Moderate _____-__-__-_-------- DOW e353 eee ee 0.28 5 
Moderate __-_---------------- Moderate __________.-__--_--- OW yet et ee 0.387 
Moderate -------------------- High e225 ooo ee eee Moderate ~------------------- 0.387 
LOW 23022220055 Stes eee Moderate ~-.._--.-------~---- Ow" Sse sees o See cee 0.28 5 
Moderate ~-------------~--~-- Moderate ~_-___.-_-_--.------ LOW ccnnececedaueewenaoeeeas 0.387 
Moderate:.2-5.222:-222222-2hs High: 22cseee ot fee cece Moderate ~-------.----_------ 0.37 
Moderate -------------------- Moderate _.--..-.--_-----_--- Low <ssecs22ee esas st leesee 0.28 5 
Moderate ~--------------.-~-- High 2sccs cu on ee oe ee LOW: soc cotecew 2 Ol eee 0.387 
Moderate ~---_---------_----_ PE name ieee Saas Moderate __-_.___.----------- 
POW ea S oe tel Sa ee Moderate 0.28 5 
Moderate -.-.-------.----~--~ Moderate 0.37 
Moderate: 3.022 cccecce canes High-ocssetoe eto ee ect 0.37 
Moderate 0,28 5 
Moderate 0.87 
OW: 2c o25. Se Se a es Moderate ~_..---------------- TOW envoeeeseskawsteacceee 0.28 5 
Moderate 2222- 32-- 2-22. 2225- Moderate __--------.----__-__ LOW a2ecoc setae cee 0.37 
Moderate ______________-----_ PNG ct coos tee et Moderate: 2.2. os oes 0.37 
Moderate ~-_---__--_----_-_--_ Moderate __-_------_-----____ Low. 222 oe et 0.37 3 

IPN, weston Sse ane Hi phe Sone ee or ek __| Moderate _--.--.------------- 0.37 
High? 222222222322 232-2 See High go222estaas eos o = ts i High. 202227 oe 0.37 
High, 2220262 2.3582 a Ali ehy 22223 son a ot ee NOW Guin Seieere Ste sec cee Nea nt Ml es he 
High: 2i2ses22e 2220) o he Highs 222 ots A LW oe Se ot Man eet tase tects 
Migh:. 222. ee High, 2 2 ee Moderate —-_-______----------|_______-- 
Moderate ________---__-___---- High) sees ve as oe sede DOW con ts fn oh a eerie imal an aaa eee sae 
Moderate ______________~_~--- High 2a a Moderate 2222. 22.7. 2.oteee cee |foc cued 
Moderate ._.-._-------------- Moderate ~__________~__-__-_- 0.24 5 
Moderate ~ -| Moderate ___ 0.37 
Moderate ______-_------------ Moderate _-___--.------------ 
Moderate 0.28 5 
Moderate 0.37 
Moderate 0.37 


109 


Wind 
erodi- 
bility 
group 


4L 


4L 


4L 


4L 


4L 


~ 
3 
© AN ~~~ 
2) of |4 * a eee ee * a et 
= ‘s = Aan ann an ANN NN naD ate nak ws ane ANN AA ANN ANN aan 
S = 3 VV VVV VV VV VV VVV Vv Vv VV VV Vv VV VV VVV 
ee oa 
§ s SSS So St OR ot cot oe ee eee QOD QE Vad beep har Qe Bae eS. eee 
= s oT fie oe Ee ee Ae ese ae Gee he ee ee Soe 
§ ay HE Bat ois S os ot ote Het gta gaq doe Add aq Ade sat Ada 
> ns & err wWeor or cm OF iWeoe Cor wWeEr ore Sor cor Ee esr Wsr oor 
> bad 
= 
ay a orem aro oo of OM OME NDS NSO Sis Noo Noo WO NOES Nts soe 
| =P et Ole NS No NS NAS Qed ld ra, ir ae ACME S Se ew AYOTEE  OCRTEN C1 Ore 
pre oso ofc os So SS SSG Ssd Sooo CSS oso ocoo So SoSS SOS odo 
i BOO = Tot Tt TT a i baal ti Ved etal TT bebe Soto rid ee 
mya > OnRMO dit 00 6 T4002 COMED Moe Aw t& O00 ork Orme or AM Hor kc) 
™ gee Saat dae AG ae Ag 1900 mini Se et im ene Tis gs eiried tebehrt< tet © 
| 
isa) 
é 
‘ Sea See So Sea Seo SSe ene SNe SAN eee a ee eee 9932 2SSoe 
Re NAN aco an NN AN AAA NSS NOG ace NAS NNO AA NNS ANN ANA 
=e 2 bbd debe eal Lit 4 en ly) ttt IAVAV, pie rr tt Cry ea 
nT ? peed ONAN pee 2Q Se BVwVe See. Se se pach See eS ee Se pera hee 
oO 4 SSS odo oo oe oS SOS cos 2 36893 s oe oot. oC SSS sdccd sd 
Ay So oso °o So Ss 
Taka) aS oS oS Qo ood ome woe Ow oS oS So p=) oof sO oS 
g CO tie OG Ge aa a ee a Geng ee 
a: Ra CAD OMAN od ad da ddd ad4 4445 did SOag sam did S0%M COD CxO 
8 a or) 4 i a Pe eT ot 63 3 oO aA NN 
tal 
s t { 1 i) 1 ! 1 i} i) 1 ' 1 ’ 1 
f 1 ! i) ' 1 1 ‘ | 1 ! ! 1 1 i) 
I 1 I I \ t 1 | | | | \ 1 | 
=) 1 } 1 1 1 ( I ! 1 | 1 t 1 1 
m 1 i 1 1 { 1 if i) 1 1 i 1 t ! 
1 1 1 I 1 ! i t ! ' I | ' i) 
J l I oe ' 1 t 1 I i 1 1 I ' ! i 
=| ! 1 rd I 1 ! 1 ! | 1 ' I | 1 1 
g 2 as ce 4 ne ie 4 ee ad 
i} 
a 1 i ios] ! t 1 ! 1 i} t i t 1 I 1. 
1 1 £ 1 i | 1 I t i) 1 1 | iL i 
f 1 aa i t } I 1 ! I 1 1 i I ' 
1 1 = t 1 1 1 1 1 i | 1 ' i) i] 
1 q wa 1 i | 1 5 1 1 A 1 t 1 1 
( 1 o 1 ! 1 I 1 t l 1 I ' ( 1 
I I 2 1 I I { i H I i I 
a tar ae i OM 
I t ! 1 ! 1 1 
4 \ 1 8 ' 1 | 1 t | ' 1 1 I 1 i 
°o 1 1 o I 1 | 1 ! 1 1 1 I I 1 1 
Q I I 2 f I 1 ! 1 1 I I t 1 ] i 
€ 1 1 ra) { 1 I t 1 1 1 1 ! i I 1 
1 1 a 1 1 | 1 ‘ iy ! 1 U 1 1 1 
pa 1 1 om 1 t i 1 j ‘ t 1 1 I | 1 
wa I t ad 1 I i t 1 i i ! 1 4 i ' 
fF l I a 1 ( 1 I I 4 u 1 1 i f i 
a I 1 > t 1 ( I 1 1 4 ' Hy ' 1 f 
{ 1 1 ' ' ! I 1 1 1 I 1 i i 
: Bo oh ob | 
! 1 
Bet I \ na ' t ! | t I 1 \ I | I \ 
t | wu t 1 1 t 1 1 I ' { t 1 1 
3 1 { ot 1 ( ! ! 1 ! 1 l 1 1 | | 
wm 1 t co 1 { I I 1 1 ' i 1 1 l 1 
2 4 ae are ae 2 a ee 
— 1 
3 e Ya. 4 | 
a oa | t 
! 1 1 I | i 1 ! I ! 1 1 1 i} 
= 1 I 2 ! t { I I 1 1 1 I 1 1 1 
i=] t { > \ 1 ' 1 1 1 1 i) | lj 1 iy 
wh t i) & 1 t ! | 1 i) i) 1 i} 1 I i) 
I 1 i} ( ! 1 1 1 ' i] { 1 l 1 
! I & ' 1 | 1 I ! U t t ! v ' 
I 1 l I 1 1 I 1 t ' ! bad 1 
I 2 i 1 \ I > 1 1 1 1 i Ss 1 
9) | n 2 a | uy t ' I 1 i faa 1 
a 7 a 1 3 3 I 1 
4 » ay £ ! 4 fon 3 I » ~ » = 1 
a & ES = 3 1 gS a I I u = v 1 
g ag a 1 a 3 g 3 % 
o vw ry 1 
& a = o { 2 2 a © 
3 od ta 8 2 9 oe S “ \ 2 < 
| sg O° € € a x a < 1 =| n S » 6 
> = Pag 4 = ~ 3 3 ot ' “3 3 3 5 
~ = 5m 1.9 3 ke ae, vey g aoe wi ff ® - p 2 
ga ra) g<- GQ & 5g Ze n 2 Zo oa a oh BE s 
“a a 
S a go a £ 3a 8 2.8 i av 2 
re A fan) Aa Qa & ic] 


See footnote at end of table. 


HANSON AND HUTCHINSON COUNTIES, SOUTH DAKOTA 111 


properties of soils—Continued 


Risk of corrosion Erosion factors Wind 
Shrink-swell potential ered 
Uncoated steel Concrete K T group 
Moderate Moderate: 222-225 sce ee) Low: 2 2en hele Shen ocd 0.28 5 4L 
Moderate 2S) IMIgh =to-2e oe sear ses fo. || Ow, as2es Sesto 0.37 
Moderate o2j-.5606-4.----l5<) High cocuc see lee | Moderate i ee eu 0.37 
Moderate -_-----------------~- Moderate. -2-- 22-5 ne 4 es] Low: cso oe ets 5 6 
igh’ csa.ceseces ee High: 20 ee reece cee | (CLOW aes eee ee ok cease, 0.28 
High: -<-22 222) she eke so High. wu2cecc. ses Soh eat) LOW ci oe ce, 0.43 
TW! eA es LOW: 222-225- 5asc5--5see8eus Lows wee esc tot et oe ee se 0.28 3 6 
Very low -------.------------ Moderate __------------------ BOW cocks see sse scan occ ese 0.10 
WOW eect Std et Low acne cscenss-e see eleece Low 222 sess2ech2252-63225385 0.28 3 | 6 
Very low ----.--------------- Moderate ..------------------ Low «2225 =25 05520 ot see ae 0.10 
HOW) 2255 Sane Seance eee Moderate __------------------ Low 22 2 oe 0.20 2 8 
OW* senaceesncasl ees sa sok Moderate __------------------ Bow seecnch seston essecse== 0.10 
Moderatéts20- 2 LOW, ss2-ss2S 2202 Se es LOW See cc coeess weet seen eees 0.24 4 6 
Moderate -__------_--_-_---_- High: 222205025 sssessees50 226 WOW a seh cece esl set Sse 0.24 
OW nos a ee High 202-2 ee OW: aeons ee So ee 0.10 
Moderate ______-_-__---__---- Moderate _---.--------------- Low. 22222 s02s20ee eee eens 0.43 3 6 
High: 2-3 suet eee case High: 222° “22ers 22 et Moderate ~.---------------_-- 0.32 
Moderate 2252-22 235 3 tt Highs) »3 38 oe S High, 2-3 2-2 es 0.32 
TOW’ iso. 5 2 ee ee 0.37 3 6 
Moderate -__----_------------ 0.37 
Aight 220022. aso tess 
High): seo ee eee oe osc ete 8 
High: Soa leccer acoso erates ae a eee 
High wn bos oo oon oo acne eee 
Moderate -------------------- Moderate ~.-.------------~--- Low: 222 ee te 0.32 5 6 
Moderate ___---_--_-_--~_---- Hiph js22e oss ea GOW 22sec 0.32 
Moderate. = 22--2-=2--2-2--u-. High: =22s.2isscceeseesee cele Moderate -~------------------ 0.43 
Moderate o2 2202225 sscne SL ee 0.32 5 6 
Moderate _ i S 0.32 
Moderate ~--------------_----- i 0.43 
Moderate ~---_-__--~--~------ Moderate ~-_--___---.----__-- 0.32 3 4L 
Moderate:~.+.225-255-4-o-u--e High: 2222-1. iecseccee ace cel Moderate __.--...----_---___. 0.32 
Moderate == 3232. 2--22 2-25-22 Moderate xcs. 225222225-22252 BSW ego eo et eceaeces 0.32 5 6 
Moderate cwcnaesvanncceceeese Wighio coe ee Se ee TOW uss ee eusoed eee eee 0.32 
Moderate ___--_-_-----------_ PI Hecate mcs eatin alte ats L Modérate ooh anes 0.48 
Moderate 22 <5 Moderate ~_-__~_____-__--_-__ hOWssee sot sas Sete san eee 0.32 5 6 
Moderate Moderate ~.____-_.-_--_--_-__ Lowe 2352 Ai Se cE rd 0.32 
Moderate High: 222 5-8-2232 Moderate ~_._-___--------__-_ 0.48 
Low: .2uc23-- sS2hen ces eels oe GOW ee TOW ete ce eee ee 0.28 4 6 
OW. yates se Cote Moderate.2-222222cs20c2502522'). Low? sii2n es eS ek ee 0.32 
LOW n2ccuseess succes eclsesee Moderate _------_----~----___ LOW? 2222525 oo see 0.10 


SOIL SURVEY 


112 


TABLE 11.—Physical and chemical 


Be Wee. ee he Ate eee Ae ae 1 2 a 2 

= 8 vy nN NN wei NN ANNN ANA AaaAN ANNAN AN NNN NNNN NNN NNN NNN NY 
4 z V vo VoVVWYO VVVO oVVVY ov OV VVV VVV VVV VV VV VV 
wa = 

& an be! 2M MON SQ 0200 

as te (i Ak nid ahh Lhe as en, EEE ee Se wet ee. Seg eet See red 
Be y Seca a a a ph MH AS Sat Sat soa ead ga ad 

a oF FE com oor ob COP Fhek raked wd Inco r= Ek Inco NOE INE Eb IN ww 

2 

eo od oo ooo oo NOoD te bo OND Sno oo CONC eSOnNo on Oko rawOw° 

2 ob SY gs 8s ANN Ag Aaaa Gat RAS SNS SR ANS ANAS ANA AGS ASA AS 
aos 2 oo Soo eo e200 So Seooo coo ooo eoo co eoo o20°°°0° ooo oc e200 93oO 
mes || do oe add ddd bh dadd Add Add Dade dt Aad daddy dada hod ddd cao 
ege | £ Sa oo S cood gS gogd sae ddd don an Ann anas Fas San dee as 
a S oo ofc oo 9o°o°oC oo Scoocso ecco ooo ooo ofc ooo 990900 eCoo S090 900 O90 
es f2 82 «8S eae ea e822 Sa 28S Seq GQ GaQq eeeaq Soe gee geq og 
5 & a ch) del hos ee Set BRED =, SURGE CIGISTSN © GIGIGES Sigel ape at 
Fe |S 88 Sh Sd doy Sa Seidded dad Seq ddd dd Sdd dddd ddd ddd ddd dd 
3 ~ oo oo ao coo fT) eoocoo AAN oom ooo eo ooo oooo CooSG SOO NNN NO 

[=] S Oo oD [=] moO D> MOOS th end iJ eno i pl ed eno mwo> AYO MO 
$ td cia dd doe ae add tba, a “TTT a Pet aaa | ea ae ed alt 
a. & ona O16 Con OD oO oon Ooo) ero OCk-nri O11 SCok-non OCGtr omn 

Ow 
Pat * oo) ae re oO rio mo To) red PR CSS CR 

1 ' 1 t 1 1 ! t 

1 i) ' I t { 4 1 ! H H | H H H H 

1 J i iy ' ) 1 1 1 1 | 4 ‘ 1 { 1 

i) 1 4 1 ! 1 1 1 1 i 1 1 1 | i 1 

1 1 1 1 ! 1 ' 1 1 ' | 1 1 1 1 J 

t 1 1 | l ' 1 I 1 1 1 ' 1 t f 1 

' 1 1 | | t t 1 1 1 1 ? 1 1 1 1 

i) 1 i | 4 iy 1 1 J t 1 1 t 1 1 1 

1 ' 1 | | 1 1 1 i) ‘ 1 1 1 1 1 1 

1 1 ‘ 1 } t 1 1 i 1 1 1 1 1 1 ' 

b J ' { ! | I, 1 1 1 1 1 1 1 1 q 

if ! ' | ' I ' { ! iy ‘ ' t ' ! | 

t i) 1 i) 1 t ' i) ! 1 1 1 1 ! 1 | 

' 1 ' ! 1 | t i 1 i t 1 i) i] t i 

1 ' 1 1 1 | i ! 1 1 1 J { C q l 

1 i) i) 1 1 | | ' 1 J { 1 ' i] | ! 

1 1 ' i) i} 1 i ! 1 ' t 1 1 1 1 1 

' ' 1 1 t t 1 1 1 1 i) 1 1 i) I 4 

1 1 ’ t i 1 ! ! U 1 1 1 1 1 1 ' 
wn t i 1 1 ‘ 1 1 i 1 1 ! 1 4 i t 1 
= 1 ‘ 4 1 1 1 I I 4 1 1 1 1 1 iy ! 
fo} 1 1 1 1 1 1 ‘ I 1 1 ‘ 1 1 ] t f 
a i) 1 i) ‘ i i 1 1 1 1 1 i { a 4 | 

b I 1 ' t | 1 ' 1 J i 1 1 t ! ' 

1 1 ' 1 1 1 ! J f 1 1 | 1 ! 1 i 
a 1 1 ' 1 1 i] t 1 1 ' t 1 i} 1 | ! 

J 1 1 ? 1 1 ' 1 1 1 1 1 1 1) I | 
fon J { 1 ‘ ' 1 ' J 1 1 1 1 1] ' 1 ! 
CS ' | 1 1 4 1 1 ! 1 1 i} I 1 1 i ! 
¢ 1 ‘ 1 i) 1 1 1 1 i) 1 | t 1 i) ) t 

i] | 1 i) 1 I U i 1 1 1 | ! { 1 1 
oO 1 | ' 1 1 1 1 1 1 \ t { 1 1 1 4 
r= ' | ' Ly t 1 ' ! i | 4 1 1 1 1 ! 
3S i H H 1 | t t ! 1 | 1 t t 1 1 i} 

J t I ! 1 I ! i) | i) 1 1 1 
n ! z f ! 4 1 1 i) 1 1 rf | 1 ' ! 1 
a ' ! ! 1 ' i] 1 1 1 1 | 1 1 ' t 1 
Fe ! ! ! t ! t 1 ' \ \ I ! ! { I ’ 
o I 4 ! ' U 1 1 t I l 1 | 1 i 1 i 
na ' t 1 1 ‘ 1 i) ! L J t 1 1 1 ' 
— t ! Ly 1 i} 1 1 1 t 1 1 { 1 1 1 
nt I 1 I 1 ' ! J { 1 1 1 iY i 1 ! UY 
o 1 1 1 1 t ' 1 1 l ! ' \ 1 1 ! 
mR d J t V i) ! ! ‘ t ! 1 1 i i 4 [=a) 

1 ! ! 1 1 ! 1 ' 1 ' 4 1 ! ! ce 

i} i | ' 1 1 i) i] | ! 1 1 | I a 

l 1 I t 1 t 1 1 | 1 i) 1 | E = 

my 1 4 ! i) 1 ip 1 i) ! 1 1 1 » 
es L = 45 a 2 : re) 5 t i) q 1 Py = o 
» I 2 2 : < 
cs ob og @ 3 8 : = a ee ao. i 
cia a 1 & a ® 9 - a roy a a 5 r he 
Ne fe ° ins co 8 ° 
(0) wh QO e 5 § s ao = a sg 
O§ 2 JI& FS = a a) = | 2 > 
og 3 ws a ~S § o xr ne B as s ~& 5 ” 
Pe o 2 ri Bigs Me o : coy oe i=} i= 
Sah om oA ge om & pop Qn ao <m a am A z 3 
Fa 
Si fr ub ‘1 SL xr Ir r 5 5 
ea) fy a3 a) 6) 


See footnote at end of table. 


HANSON AND HUTCHINSON COUNTIES, SOUTH DAKOTA 


properties of soils—Continued 


Shrink-swe}] potential 


Risk of corrosion 


Uncoated steel Concrete 


Moderate __._.--------------- Moderate ____----__---------- Low “we2esesesse feckless 
Moderate .____-------__-_____ PIG t a cane outa ioco easels Moderate ~-...___.__-____-_--_ 
Moderate ____------------_-~_ Moderate _________----------. Moderate ~----_._---___--.--- 
Moderate cc s.ncUnescce cate. Biph psec 2 ese en eS Moderate. 2.2222. one eset ee 
Moderate ~.----~---------__-_ Moderate 

Moderate ~__----------_------ High sacle acc otnet ees ese 

LOW aon 5 oe ee cote eee 2S Moderate 

Moderat Moderate 

Moderate ~------------_---_- High, 23 soe ese ee tek 


Moderate ~_.-- 
Moderate ~- 


Moderate ~~ 
High ___ 
Moderate 
Moderate _ 


‘Moderate __ 


High 


Low ___--- Low -_-. 
Low — Moderate _ 
TOW 2 ee ee ie es Moderate 

Moderate 

Moderate 

High) 222220222 28-2 ace ee 
Moderate -_~__-----___---_--- Moderate 
Moderate ________--___--~--__. Moderate 
Moderate ~--__--_--------_--_ Ti Pin aieedeut nase saote tose 
Moderate _____-.__.__-_--_-__ Moderate ~---------------_--- Moderate --__--------------~- 
Moderate ~--___-_____- nd Hiphisooceceeseecscse tase es Moderate ~.__--------~------- 
Moderate ~-__._-_--_-----_--- Moderate 
Moderate ~-___-_____--------_ Moderate 
Moderate ____._--------~----- Wipe o 220 oe ee 

Moderate 

Moderate 

High: .o0sSec descent ooo ces 

High 22+ on eee 
Moderate Moderate ~_--_-_______---_--- LOWS ate eo Sh Pe 
Moderate Moderate __~_____--____--_--_ LOW 2k wace ies eas 
Moderate High, 22-2226 222 b 0 LOW Soto ae os toa ees 
Moderate 
Moderate 


Moderate 


Moderate’ 2-2 oo | SOW eg coat acess esau 
Moderate ~_-.._____---------- GOW? vacuo et ate st te 


Moderate ______-_-.---__-_--_ LOW <s2eevess eet he eteet one 
Moderate ~.__.____~_~-.--.--_ LOW! on ceca necococeeee een eS 


Erosion factors 


K 


oe S929 SSS Se90 
bh Ny Ww PRD 
oS SOS ANDO ww 


T 


113 


Wind 
erodi- 
bility 
group 


4L 


4L 


4L 


SOIL SURVEY 


114 


TABLE 11.—Physical and chemical 


o nN 
P § roe) roa) re) a % (a) a9) on rs) oo 
= = 1 T Ul T a Tt ok U 
= 3 Aan an ANNAN Aaa a an NN AN NNN ANA aaa an ANd an AAIN 
== 2 vVVV OV VVVO OVVV VAV AV AEVAV, VVV VV VV VV OV VV VV 
n = 
¢ Qa 2S RaQg~t AQ So ~~ beatae BeaeaEe Rew Qe os O0.00'SF 00. 00 
ag ee TS OTR ON GS RP PE Te rT ies ns ok Ss OS oe 
— 

3% = adits as Tir Ses Sed = oe bed ete’ chee tes bates bares! Te Sees eit tee 

as core of Core sr CW) Coo 6 19 66 cor Sor SoM~ WoT CSG Oedsed 
H 

NOSS OS NOOS NEO A 2° 22> 90 aro NANOS OOO NNO ASO ANS NEO 

re ct NINA AN Atel Gi aN NQ ANN Ang NAN AQN NAS ri PLAS Cie et 

QHy e eeaeo co SSoSS SSo SS so oS SO ose oce0e sda S660 oda ees eco 

8s Re 1d Les Io 131 Les (ee I eal it bd lob oh ey) Loto oa ie Led | (io ey) 

gS > [ons] 00 ane Any oO eke) moO © ont MM OCHO am aod CODM™ Draw 

S22 = Taree ee wirv ied dae ed and ee pe aaa Beer ato Tae eed riviid: Siini 

“ 8 eess cso eesecq Soo 6 oo oo Sco sco ssc soo eos sco ees ooo 
A ee302ene 2c e3e354nan See N oe ee Se ea Se ee Sea at SE SE Sree Se SERS KO 
oP & NSSSO AN NSOSS NSO OS so oo as NSS NAS ado ANS ASS ANS GSS 
= = 1 Lo Il (a Lot V Lo tol It toi ji 1 bed 1 ee eal t 1 iol Eb 
Tm - BANA OA ANN 21 an aN ©o 2A Se So et 2 8 CY een nee PN NOS 
oo = eosscd co Soso oda oo oo su sso SSSO SSO ead ofS Sea oSe 
A, a oo soo 

OD a) weOSD No Oo No NSD © xo 919 > 2S MS WOOD 19D ao 
4 Tg ty eee ae ee Sa ee ee ee 
a & savd da dand daa daa on OM Can dod dad Sow sind dbs ada 
4 Sas Nod No on oD oD an of maa oD ma aw mn nN 
1 1 1 ’ 1 1 1 1 j t | 1 j 1 | 
1 1 1 { | | | | I ' i 1 ! 1 | 
4 t I 1 | I 1 1 i t i 1 ' 1 | 
1 ‘ 1 I \ | ( { 1 ' \ 1 1 1 | 
1 1 t 1 ' | { | \ 1 1 t I 1 | 
1 1 ' i | | | i 1 ! 1 1 ! 1 | 
1 1 1 1 | | { \ 1 ' ’ 1 t 1 I 
I 1 1 1 I 1 1 1 i 1 H 1 1 1 | 
1 1 1 I ‘ 1 t 1 4 1 1 1 ' 1 | 
’ 1 ’ I | | 1 t i ! 1 ' ' 1 | 
i 1 ' | | | 1 ' 1 1 1 1 1 ' I 
' i) t 1 t | 1 Ly 1 1 ' 1 ' | 
fo re ee ms 3s bf 4 
I 1 | 
1 I 1 t ! ' t 1 oa ! ! ! 1 ! | { 
| | 1 I | 1 1 | a=) 1 1 1 | ! I 
1 1 1 1 I t 1 1 d 1 1 i 1 1 1 | 
1 1 1 1 1 i \ ! + 1 1 1 f i 1 I 
1 1 1 ' I 1 i | Ss 1 ' 1 1 i 1 1 
= 1 1 1 ' 1 fr 1 1 £ ! 1 1 ' i t 1 
a H 1 1 1 1 | i | = i 1 ‘ 1 1 t 1 
° { 1 1 ‘ I 1 I | 6B ! ' i 1 1 1 t 
a ! I ! ' 1 1 ' 1 3 I t ' ! ! i 1 
1 1 1 1 1 | 1 1 i 1 1 1 ! t 1 
E a Sa oe eee es ee Py ; | ie fe 
I i) 
| . oS 
| ' 1 1 1 
- 1 I ! ' i i 1 1 8 | 1 I 1 1 
| { 1 | 1 I 1 | © { 1 1 1 ' 1 | 
& { ‘ f \ | 1 \ 1 = 1 ' ' 1 I t 
oO ! 1 ! i t [ 1 ! ao I l I t ! ! ' 
= 1 1 | 1 1 t 1 ! I ' 1 1 1 ' 1 1 
5 1 1 ’ 1 | ' 1 | | 1 ! ' i ! 1 1 
! 1 1 1 t | 1 | 3 1 I 1 1 J i) ! 
n ! I ! ! ' 1 l 1 i} I f if if | I 
@ { ie ae See | 
T 1 1 1 
3 \ | \ \ | | I | Sco! 1 1 I | 1 \ 
a I i I H ' i { yo H i H i I i 
= \ 1 1 1 I I 1 I n 1 1 1 | 1 ! i 
fs) ! 1 1 ! 1 1 1 i 2 i ' 1 l 1 1 ! 
wn ' 1 iJ 1 ' ( ' ' > I ! 1 ! 1 t 1 
' 1 ! I 1 I \ | I 1 1 1 1 I f 
t l ' ! ' 1 1 | o i} I ! 1 1 t 
' 1 t 1 1 ' | ! a 1 1 1 1 4 Zz 
» H ae) I { | y £ H » ! » = 2 Q 
H uy 1 1 4 4 3 =a 
3 2 a » ' t 2 ee, sede, a 4 a Py a 
a Ey a 4 i 1 3 a ° a ef = oy al 
® a Te a H a = so Me u a u cy] 
ae 3 a 
r= foal os I = s ct) ° ct) v [on 
5 = 3 > \ 2 § fe) 2 FS 2 & 2. a 
=, a Ié s | £ a - «6M x 7 S wn a 
2.5 SB 4.5 Ey “: H oe ae oc Bn RP s £ 3 2 2 
a = aa we ‘i a 
EQu a <a ‘s) o 3 2A EF Gs Peet 5 oa D ~ iS) 
H oO a ee 
Er = ffs. o Boz Be é a 
a b A ae) Ay 


See footnote at end of table. 


HANSON AND HUTCHINSON COUNTIES, SOUTH DAKOTA 


properties of soils—Continued 


Shrink-swell potential 


' Moderate 
High 
Moderate 
Moderate 


) Moderate 
Moderate 


Moderate 
High 
Moderate 
Moderate 


Moderate 
Moderate 
Moderate 


Low 


Moderate 
Moderate 
Moderate 


Moderate 
Moderate 
Moderate 


Risk of corrosion 


115 


Erosion factors 


Uncoated steel 


Concrete 


High 


Hig! 


Moderate 
Moderate 
High 


Moderate 
Moderate 
High 


Moderate 
Moderate 
High 


Moderate 
Moderate 
High 


Low 


Low 


Low 


Low 


Hig 


Low 


K T 
0.32 5 
0.32 
0.32 
0.32 

28 5 
0.37 
0.32 5 
0.32 
0.32 
0.32 
0.28 5 
0.28 
0.48 
0.28 5 
0.28 
0.43 
0.28 5 
0.28 
0.37 
0.28 5 
0.37 
0.37 
0.28 5 
0.28 
0.37 
0.87 3 
0.87 
0.37 
0.28 5 
0.28 
0.87 


Wind 
erodi- 
bility 
group 
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TABLE 11.—Physical and chemical 
Available : 
i . Perme- Soil +e 
Soil series and map symbols Depth ability : pelle ieuction Salinity 
In Infhr Infin pH Mmhos/em 
3 ROBY kote a ee ee a eee Shae oe 0-8 0.6-2.0 0.15-0.19 6.6-8.4 <2 
Neder Re 8-27| 06-20 | 018-017| 66-84) <2 
DSO | eae Bae a OT, a ee | ia tee a 
Salmo? Se. 'ai2z>soccsos cscs czecece sees e esse a ea Seleucia 0-60 0.2-0.6 0.19-0.22 6.6-8.4 4-16 
Storla variant: 0-9 0.6-2.0 0.18-0.20 6.6-8.4 <2 
9-27 0.6-6.0 0.09-0.18 74-84 <2 
27-60 6.0-20 0.03-0.06 7.4-8.4 <2 
Tetonka: 
Te*cuiecceseecsse she ee ee ee es eek eee, 0-17 0.2-0.6 0.19-0.22 5.6-7.3 <2 
17-42 <0.06 0.13-0.19 6.1-7.3 <2 
42-60 0.06-0.6 0.11-0.17 6.6-8.4 2-8 
Tt:3 
Tetonka- part: 2-2 o-c-2- os en Se Se ak ee 0-17 0.2-0.6 0.19-0.22 5.6-7.3 <2 
17-42 <0.06 0.18-0.19 6.1-7.38 <2 
42-60 0.06-0.6 0.11-0.17 6.6-8.4 2-8 
Harps part. soso ok oe te Soh ee 0-10 0.6-2.0 0.19-0.21 6.6~-8.4 <2 
10-60 0.6-2.0 0.17-0.19 TA-8.4 2-8 
Tw: 
betonkd: part.222s s2esso2e20 le ccc e sass Sete teas 0-17 0.2-0.6 0.19-0.22 5.6—7.3 <2 
17-42 <0.06 0,.13-0.19 6,.1-7.8 <2 
42-60 0.06-0.6 0.11-0.17 6.6-8.4 2-8 
Whitewood part 22222-22225 <2 eo eet 0-26 0.2~2.0 0,19-0.22 6.1-7.8 <2 
26-60 0.2-0.6 0.17-0.20 TA-8.4 <2 
Wann’. Wasa sr ae ens? Seat tt 0-16 0.6-2.0 0.18-0.20 6.1-7.8 <2 
16-60 2.0-6.0 0.14-0.20 6.6-7.8 <2 
Worthing: <“Wwr i222 ee ee 0-16 0.2-0.6 0.19-0.22 5.6-7.3 <2 
16-56 0.06-0.2 0.18-0.18 6.1-7.3 <2 
56-60 0.2-0.6 0.11-0,17 748.4 2-8 


*This mapping unit is made up of two or more dominant soils. See the description of the mapping unit for the composition and 


behavior characteristics of the mapping unit. 


dations, the need ‘for specific kinds of drainage sys- 
tems, and the need for footing drains to insure dry 
basements. Such information is also needed to decide 
whether or not construction of basements is feasible 
and to determine how septic tank absorption fields and 
other underground installations will function. Also, a 
seasonal high water table affects ease of excavation. 

Depth to bedrock is shown for all soils that are un- 
derlain by bedrock at a depth of 5 to 6 feet or less. 
For many soils, the limited depth to bedrock is a part 
of the definition of the soil series. The depths shown 
are based on measurements made in many soil borings 
and on other observations during the mapping of the 
soils. The kind of bedrock and its hardness as related 
to ease of excavation is also shown. Rippable bedrock 
can be excavated with a single-tooth ripping attach- 
ment on a 200-horsepower tractor, but hard bedrock 
generally requires blasting. 

Potential frost action refers to the likelihood of dam- 
age to pavements and other structures by frost heav- 
ing and low soil strength after thawing. Frost action 
results from the movement of soil moisture into the 


freezing temperature zone in the soil, which causes ice 
lenses to form. Soil texture, temperature, moisture 
content, porosity, permeability, and content of organic 
matter are the most important soi] properties that 
affect frost action. It is assumed that the soil is not 
covered by insulating vegetation or snow and js not 
artificially drained. Silty and clayey soils that have a 
high water table in winter are most susceptible to frost 
action. Well drained very gravelly or sandy soils are 
the least susceptible. 


Formation and Classification of 
Soils 


In this section the factors of soil formation are dis- 
cussed and related to the formation of soils in the 
survey area. In addition, the system of soil classifica- 
tion currently used is explained, and the soils in the 
survey area are placed in categories of that system. 
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Risk of corrosion Erosion factors Wind 
Shrink-swell potential ene 
Uncoated steel Concrete K T group 
.| Moderate Moderate 0.28 4 4L 
High -| Moderate 0.43 
4L 
Moderate -_-_-.__-___________ Moderate ~-----------------.- Low? :ios.250 nso so Se | se 4L 
OW fcc rec Moderate -------_--_--_------ Low esi sy ee ee ee ee 
TOW: pct tits ee oe Moderate -------_--_--.------ LOW iwecssa Sassen nccc socal Sa] Ee 
Moderate ___________________- Moderate --------.-.--------- Moderate: 2. wooo ee ee 7 
IPR one ee ak igh: w2sseco ct ene ss Moderate ~--------_____------|.___-_____ 
High’ oan 222020 de High .2oo5 = cseesezesee eee Moderate _--------.-.-_-.-.--]_________ 
_| Moderate q 
_| Moderate 
_| Moderate 
Moderate i 4L 
Moderate ~_______--. High’ 5.2.5 o osc so8 Moderate _____------_____----}/-o_ 
Moderate _.______-___________ Moderate ----_---------------- Moderate: s 2228-522 oso [eee | q 
iph Xie Soe 2 3 eee 4S Sees High: feces faeces Leenks Moderate ~_-___--_---__._..-.|--.-_--.- 
Wiph oie 2 3 bs ee Hight wUoceue see ek oe Moderate ___---------________|_.--_-_-_ 
Moderate ~--------_._-_------ Moderate ~------------------- LOW 2220 252 eck ee al 7 
Moderate ~.-------.__.------- High 22) ceased -as-3 os es 3 LOW aceon cee en cen So Lele 
euewecet ees LOW. $50 l beeen es ee ote See kee SE 6 
eee en oe Fe ee, DOW: cece ei ee er os Ae 
ete Ler ee Sal Moderate 7 
-| Moderate 
sa talaga SION Di chase ERS Sh Moderate 


Factors of Soil Formation 


Soil is formed by the action of soil-forming pro- 
cesses on deposited or accumulated geologic material. 
The characteristics of the soil at any given location 
are determined by the physical and mineralogical com- 
position of the parent material; the climate under 
which the soil material has accumulated and devel- 
oped; the plant and animal life on and in the soil; the 
relief, or lay of the land; and the length of time the 
forces of soil formation have acted on the soil material. 

Climate and plant and animal life, chiefly plants, 
are active factors in soil formation. They act on parent 
material that has accumulated through the weathering 
of rocks and slowly change it to a natural body that 
has genetically related horizons. The effects of climate 
and plant and animal life.are conditioned by relief. 
The parent material also affects the kind of soil profile 
that is formed and, in extreme cases, determines it 
almost entirely. Finally, time is needed for changing 
the parent material into a soil profile. Much or little 
time may be involved, but some time is always re- 


quired for the differentiation of ‘soil horizons. The 
development of distinct horizons generally takes a long 
time. 

The factors of soil formation are so closely inter- 
related in their effects on the soil that few generaliza- 
tions can be made regarding the effect of any one 
factor unless conditions are specified for the other 
four. Many of the processes of soil development are 
unknown. 


Parent material 


The oldest rock formation exposed in the survey area 
is Sioux Quartzite of Precambrian age. It is very hard 
and resistant to weathering. Sioux Quartzite is ex- 
posed at the surface in Hanson County mainly on the 
valley sides of upland drainageways. Some areas of 
Delmont soils are underlain by this rock at a moderate 
depth, but no soils in the county formed wholly in ma- 
terial that weathered from this rock. 

The Niobrara Formation of Cretaceous age is the 
next oldest formation exposed in the survey area. It 
consists of soft siltstone and chalky shale. Soils form 
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[Dashes indicate the feature is not a concern. See text for descriptions of the hydrologic groups. The definitions of “flooding” and 


> means 
Hydro- Flooding 
Soil series and map symbols logic 
group Frequency Duration Months 
Betts: BeE* ----------------------- B None). 22 beh sen eon Seen eee nen ieee ee 
Bott: Bo. s222 22h ce a5 testis B Common -------------- Brief so2222225 aes Apr-Oct __------------ 
Chaska: Ca Cb? ~---------------- B Common -------------- Brief, 2.2230 Apr-Jun ~~------~_---_ 
Clamo?. Ce; 22203 eee e sae Cc Common -.------------ LONG 2 --=-=--2=-H=-3 Mar-Oct ~------------- 
Clarno: 
CdAi CdB: CnC* cansaseuce ete sees B Note: 22632 Sele ee bo es al eS 
CeA,' CeB:? 
Clarno part ~--.---------------- B None ---------------~-|------------------------|------------------------ 
Davison part ~-_--_-------------- B Non@> cou scesehne sos 524 | eccs oth eee oho eee ea eke ek ee cleat 
CsA:? 
Clarno part ~------------~------ B None’ Scot 2.Ss-c.e2fo5| eo se ieee oe sete |e es oes See eee 
Stickney part ~----------------- Cc NOn@? ist. occs ois | pace es ewe a ee Se 
Crossplain: 
Crossplain part ---------------- Cc Common __-----~------ Brief o2-2L252-2s- +25 Sep-Jun ~-~~--~-------_ 
Harps part 2122-22 24-222 S4Sa4e B None cee ee eee eee Looe seh es boos eas ete 
Davis: DeB, Dac ~_------------------ B None to occasional ~-__- Very brief ---_---.---- Apr-Oct ~---.---_---- 
Davison: 
DbA™ acest eee eee B Noné? sssceo5oo coche lee Stolen ee Sees eos ek eco scecee soe 
DcB:? 
Davison part -----------~------- B NONE: eS ee ee Ss ee ee es eee ee eto 
Onita part ~----.-.--.----------- c None to common ------- Very brief ~.._--..---- Otte Bi ooo ete ec a 
Delmont: 
DeA, DeB, DmB? ___----_-----_----- B Notie. 22222 S2<c2i coed | aoe ee wee oes ee ede ele bole 
(Rock outcrop part of DmB is too 
variable to be estimated.) 
DnD:? 
Delmont part _-___.------------- B None: 2 s2ccesececeedss|ocencscccscss cece enkis sk eee eee a 
Talmo part --..---------------~- A None). 2isssoes2 sos sSee Loe een out ussseecleunsscesese se ols 
Dimo: (D6. s22s2522s225 222-2 ost eas B Common ----------~--- Very brief ~-------__-- Mar-Oct ~-_--_-------- 
Dudley: DsA* ~--_---------------- Cc Noneé: :c2ececobsisccseeelet ese ee Ls SR ees 
Durrstein: Du ~---.---------------- D Common -------------- Brief 223 2 sa ssct ee Apr-Oct ~---______-.-- 
Egan 
EsG:EgB? sascctncceup ee seuscsoss B Noné- 2s 222-5-2-22 Se [tee sek ies So eee eh ese eae ete Soe 
EbC2:? 
Egan part ~-.-------------_---- B None: 2iastene cose ante ceca eee See he St oe ee eee ees 
Betts part ~-----..--.-----_---- B Note 2-2 feet sas | ee ee ae ot ot |e ee es 
Enet: EnA __--_-------------------- B Nonéf2s52 2 ssh sad) ee ee ee Ce ee a a dN 
Ethan: 
E+B,t EtC2,2 E+D,? EuB,? EuC? B None: Seeese Sette asc eee st Re ee ee 
EwC:? 
Ethan part ~-----..--_--------- B Non: 2 ooo oe |e eo oot ee eek oso eee 


See footnote at end of table. 
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“water table” in the Glossary explain the terms “rare,” “brief,” “apparent,” and “perched.” The symbol < means less than; 


greater than] 


High water table 


Kind 


Apparent 


Apparent 


Perched 


Apparent 


Perched 


Perched 
Perched 


Bedrock 


Months 


Hardness 


Sep-Jun 


Nov-Jun 


Mar-Jun 


Mar-Jun 


Oct-Jun 


Potential 
frost 
action 


Moderate. 
Moderate. 
High. 
High. 


Moderate. 


Moderate. 
High. 


Moderate. 
Moderate. 


High. 
High. 
Moderate. 


High. 


High. 
Moderate. 


Low. 


Low. 
Low. 
High. 
Moderate. 
High. 


High. 


High. 
Moderate. 
Low. 


Moderate. 


Moderate. 
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Hydro- 
Soil series and map symbols logic 
group 
Homme part ~--..---------~---- Cc 
Fedora‘: Fa? ‘2nccucsehe sas esece ee th B 
Hand: 
HaA, HaB, HaC, HbC* ~---~----~---- B 
HcA:* 
Hand \part c.2222 sso o es B 
Bonilla part ----.-----------~--- B 
HadB:? 
Hand part ~------------------~-- B 
Davison part ----------------.-- B 
Henkin: HmA, HmB ~--------------- B 
Henkin variant: Hn8 -------------.- B 
Homme: 
HoC:* 
Homme part —~-----------------. Cc 
Ethan part ~-~------~----------. B 
HiA? HtB:? 
Homme part -~--------------~--- Cc 
Onita part ~----------------.._- Cc 
Wes? Na coe cue eee ee eee, D 
Lamo: 
ea Seo Se a Se Se Cc 
Lm:3 
Lamo part ~-------------------- Cc 
Wann part ~~ -----_--_--___--_ A 
Marsh: Ma. (Properties too variable 
to be estimated.) 
Onita: OaA ~_-_--.------..------- C 
Prosper: 
PcA:? 
Prosper part .._-.--_-.------.-- B 
Clarno part ...._--.--.--------_ B 
Pr:* 
Prosper part ~-...__.____-__-___ B 
Stickney part -____-______-_--_-_ Cc 
Ps: ’ 
Prosper part ~------------------ B 
Crossplain part _-------_------.- Cc 
Redstoe: ReB ~--..----------------- B 
Salmo: Sa ---~-.-----_-------------- Cc 
Storla variant: St ~---------------- B 
Tetonka: 
Tes 22 lcscceteceeesenele Sa eseccee Cc 


See footnote at end of table. 


SOIL SURVEY 
TABLE 12.—Soil and 
Flooding 
Frequency Duration Months 
Rare to common ..----- Very PHet 2ysee Apr-Oct ~---.--------- 
None to common ____--- Very brief -_..-____ Oct-Jun ~_.------___._. 
Frequent —---------_-- Long: s2cesseee se Mar-Oct ~-------~.---- 
Oceasional ~-------_--- Long: 222252 2255-225 Mar-Aug ----------.-.. 
Occasional ~----.-__--- Long ----------~-~-- Mar-Aug —~----~-----__-- 
Occasional ~-----__---- Long? 222-2 ss22sessL Mar-Nov ~-~---.------- 
None to common -__---- Very brief ------._- Oct-Jun ~--------~----- 
None to common —.._--- Very brief -.-----.. OeteDin: cc secede Se 
None to common —--~__~ Very brief --..--__. Octehun. soos eel Saw 
None to common —~-..-- Very brief ~-------- Oct-Jun .----.--------- 
Common -.-.-.-------- Brief sesco cle es Sep-Jun —------~------ 
Common -~~.-------.-.- Brief? ooo ook Mar-Oct ~--------~---- 
Common. --..-----.5.-5 Very long _.-------- Jan-Dee ~.--_------_--_ 
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High water table 
Depth Kind Months 
Ft 
536.0 eee scte soso sjsch eee dca ee ea lok ee eS 
1.0-4.0 | Apparent ~----------------_____-- Oct un. 2sseceessseenccsetoulecce 
956.00 poses s es so ee eS | eS 
526.0) lebee oes oe E  | Pak eS ee 
4,0-6.0 | Perched ~----------~------------~ Oct-Jun’ Sees eo eee cecacoten ne 
56:0) |e hs bes Sea Sh Ek at Se he eG fe et ae eta) 
1.6-6.0 | Perched ----------~-..-.-.------- Mar-Jun. 32-0525 5h 2255 oo kees 
6.0: | keene ee | o t A o 
6.0) fas ce Se Se | Se ee 
S10 ieee a oe Set ee ee 
S610 2o sets ee ee ft ee 
G208 se ee ke ee he ee ee 
4.0-6.0 | Perched ~-------__-__---___-___-_ Oct-Jun. 225225252225 snskeseses es 
1.0-2.0 | Apparent ~_--.--_---------------- OctJuni. 225 202s ee 
2.0-6.0 | Apparent ---.------__--__________ Nov-May ..----~--~~-~---------~- 
2.0-6.0 | Apparent ~_-------_-_-_-___-_--__ Nov-May -_----------~-~~-------- 
2.2-6.0 | Apparent ---_-_-_-----___-----_-- Apr-Jun) 5255-22524 ieee 
4.0-6.0 | Perched ~-~---~-------_----~------ OcteJtih’ ach scsi eoc esos cece cs ss 
8.0-6.0 | Perched ~------------------------_ OctJun, s-2S 26 Se nese cececc cS scs 
396.0. beet Sote lo eat oe ek A 
3,0-6.0 | Perched ~-------..-.------------- Oct-Jun: -cnoni2 shen ss nsec teense 
DP GiOk [ease So tS ee Ne Se ee os te ee ane ee 
8.0-6.0 | Perched ~---.-.-_---___--__-----— Oct-Jun>c2s<saelense<scealnensce 
1.0-4.0 | Perched -~--L.------_-______-__..- Sep-Jun: w2scs-e2s0e seeps 
DGi0s hat tee es Ao el Bd ee ae | be ee Ra es he 
0.5-2.5 | Apparent ~----__---__.___.---__.~ Sep-Jun ~-----------_------------ 
1.0-4.0 | Perched ~----------__-_-_____-___ Mar-Jun) ossosne essence seen ett 
0-5.0 | Perched ~~~-----~_~_-__-_______-_ Jan-Dee oe ee 


Bedrock 


Depth Hardness 


In 
>60 


>60 


>60 


>60 
>60 


>60 
>60 
>60 
>60 


>60 
>60 
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Potential 
frost 
action 


Low. 


High. 
Moderate. 


Moderate. 
Moderate. 


Low. 
Moderate. 
Moderate. 


Moderate. 
Moderate. 


Moderate. 
High. 
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TABLE 12.—Soil and 
Hydro- Flooding | 
Soil series and map symbols logic 
group Frequency Duration Months 
Ti 
Tetonka part ________-___-_._____ Cc Common ----~--------- Very long ------------- Jan-Dee ~-_---______--- 
Harps part _-_--_---------.___- B None. 22 s6s2522 sessile tes cec ee ob ores Seek soees | ef ee eo Seca os 
w:? 
Tetonka part ~---.---------___.- Cc Common __-------~---- Very long --..-~------- Jan-Dee —.-----_------- 
Whitewood part ----.----------- Cc Common -_--~~-----~-- Very brief ~.-------_-_ Sep-Jun ~------.--_---_ 
Wann? Wa. woseccesceessen tee ce A Oceasional ~----.------ Brief. 2scceleceoueeseeS Mar-Nov ~-------.----- 
Worthing: Ww ~~ ~~ -~~---------~.-_ D Common ~-~---------~- Very long ~------------ Jan-Dee ~-.--------.-- 


1This mapping unit is made up of two or more dominant soils, 
behavior characteristics of the mapping unit. 


slowly in material that weathered from this formation 
because of the high content of lime. Redstoe soils in 
southwestern Hanson County formed in this material. 

Most soils in the survey area formed in glacial ma- 
terial of late Wisconsin age that was derived from 
preglacial formations of granite, gneiss, limestone, 
sandstone, and shale. The glacier picked up materials 
from these formations, and it ground and mixed them 
as it transported and redeposited them. Some deposits 
consist of unsorted material or glacial till. Other de- 
posits are glacial drift that was sorted either during 
deposition by water or after deposition by wind and 
water. Still other deposits were left by glacial melt 
water. 

Glacial till is the most extensive parent material in 
the survey area. The texture ranges from loam to clay 
and the consistence from friable to firm. Cobbles and 
stones are scattered through the material and at the 
surface in places. Betts, Clarno, Dudley, Ethan, and 
Stickney soils formed in glacial till. 

Glacial drift has a high content of silt but generally 
is finely stratified with silt and very fine sand. It is 
relatively free of stones. These silty deposits range 
from 2 to several feet in thickness. Egan, Homme, and 
Wentworth soils formed in glacial drift. 

‘The glacial melt-water deposits-have stratified lay- 
ers that range from loam to gravelly sand or sand and 
gravel. The loam layers are stratified by thin layers of 
silt loam in places. Davison, Dimo, Delmont, Enet, 
Hand, Henkin, Storla, and Talmo soils formed in 
glacial melt-water deposits. 

Crossplain, Onita; Prosper, Tetonka, and Worthing 
soils formed partly or wholly in local alluvium that 
washed from adjacent soils. The youngest parent ma- 
terial in the survey area is stream alluvium of the 
Holocene Epoch. Chaska, Clamo, Lamo, and Wann 
soils formed in stream alluvium. 


Climate 


The survey area has a continental climate that is 
characterized by cold winters and hot summers. The 
relatively cool temperatures favor the accumulation 


See the description of the mapping unit for the composition and 


of organic matter in the upper layers of the soil. 
Periods of drought are followed by periods of higher 
than average precipitation; the soils, therefore, are 
alternately dry and moist. About 75 percent of the 
annual precipitation occurs during the growing season. 
The precipitation causes leaching of carbonates from 
the A and B horizons of most well drained soils. Al- 
though temperatures are about 1 degree cooler and 
precipitation is slightly more than 1 inch less in Han- 
son County than in Hutchinson County, the climate is 
relatively uniform throughout the survey area. Climate 
alone, therefore, does not account for differences in 
the soils of the survey area. 


Plant and animal life 


Plants, burrowing animals, insects, earthworms, 
bacteria, and fungi are all important in soil formation. 
The soils in the survey area formed under a vegetative 
cover of ta]] and mid grasses. The decomposition of 
roots and plant litter is aided by the climate, and this 
accounts for the moderate to high organic-matter con- 
tent in the upper horizons of nearly level to undulat- 
ing soils, such as the Clarno, Egan, Hand, Homme, and 
Wentworth soils. Earthworm activity has had some 
effect on moderately well drained to somewhat poorly 
drained soils such as the Bon, Lamo, Onita, and Pros- 
per soils. 


Relief 


Relief influences soil formation through its effect on 
drainage, runoff, erosion, plant cover, and soil temper- 
ature. For example, steepness of slope causes the loss 
of much of the rainfall by runoff on some Betts soils. 
Because runoff is more rapid, the plant cover is less 
dense, the layer of accumulated organic matter is thin- 
ner, and natural erosion retards soil formation. On 
more gently sloping soils, for example, Clarno, Egan, 
Hand, and Wentworth soils, runoff is slower and more 
rainfall enters the soil. Onita and Prosper soils receive 
additional moisture as runoff from soils upslope. They 
have a thicker A horizon and generally are leached of 
carbonates to a greater depth than are well drained 
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High water table Bedrock Potential 
frost 
Depth Kind Months Depth Hardness action 
Ft In 

0-5.0 | Perched ~~--------._-._---.-.---- Jan-Dee —.-.--.------_ ue 360: |--os22o sen High. 
1,0-3.0 | Apparent ~_..-------~_______-_____ Nov-Jun ~------- 2 S60: |ncwcscecey High. 
0-5.0 | Perched -----~--.---------_-.----- Jan-Deée: secssese ease obec cade $60) ose sa High. 
0-5.0, | Perched’ 22222-22252 2s-es5---4- Sep-J’ an Bo0e 6 eee ae >60° |2ccececu cc. High. 
2.2-6.0 | Apparent ~----.------------------ ApraJun susie sock to ee 60) fee es High. 
0-5.0 | Perched ~---------------.------~- Jan=De¢: a S224 eta ee >60 |_------_-_-- High. 


soils. The Tetonka and Worthing soils formed in flat- 
bottomed depressions where runoff is ponded. 
Time 

The length of time that soil material has been ex- 
posed to the other soil-forming factors determines the 
kinds of soil that form. Most of the soils in the survey 
area formed in glacial deposits of Wisconsin age and 
are relatively young compared to soils in the western 
part of the State. Examples of soils on the older land- 
scapes of the survey area are the Clarno, Egan, 
Homme, and Wentworth soils. The youngest soils in 
the survey area are those that formed in stream al- 
luvium of the Holocene Epoch, including the Chaska, 
Clamo, and Lamo soils. 


Classification of Soils 


The system of soil classification currently used was 
adopted by the National Cooperative Soil Survey in 
1965. Readers interested in further details about the 
oo should refer to the latest literature available 

6). 

The system of classification has six categories. Be- 
ginning with the broadest, these categories are the or- 
der, suborder, great group, subgroup, family, and 
series. In this system the classification is based on the 
different soil properties that can be observed in the 
field or those that can be inferred either from other 
properties that are observable in the field or from the 
combined data of soil science and other disciplines. 
The properties selected for the higher categories are 
the result of soil genesis or of factors that affect soil 
genesis. In table 18, the soils of the survey area are 
placed in two categories of the system. Categories of 
the system are discussed in the following paragraphs. 

ORDER. Ten soil orders are recognized as classes in 
the system. The properties used to differentiate among 
orders are those that reflect the kind and degree of 
dominant soil-forming processes that have taken place. 
Each order is identified by a word ending in sol. An 
example is Mollisol. 


SUBORDER. Each order is divided into suborders 
based primarily on properties that influence soil gen- 
esis and are important to plant growth or that are 
selected to reflect the most important variables within 
the orders. The last syllable in the name of a suborder 
indicates the order. An example is Aquoll (Agu, mean- 
ing water or wet, plus oll, from Mollisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, ar- 
rangement, and degree of expression of pedogenic 
horizons; soil moisture and temperature regimes; and 
base status. Each great group is identified by the name 
of a suborder and a prefix that suggests something 
about the properties of the soil. An example is Hapla- 
quoll (Hapl, meaning simple horizons, agu for wetness 
or water, and oll, from Mollisol). 

SUBGROUP. Each great group may be divided into 
three subgroups: the central (typic) concept of the 
great groups, which is not necessarily the most exten- 
sive subgroup; the intergrades, or transitional forms 
to other orders, suborders, or great groups; and the 
extragrades, which have some properties that are rep- 
resentative of the great groups but do not indicate 
transitions to any other known kind of soil. Each sub- 
group is identified by one or more adjectives preced- 
ing the name of the great group. The adjective Typic 
identifies the subgroup that is thought to typify the 
great group. An example is Typic Haplaquolls. 

FAMILY. Families are established within a sub- 
group on the basis of similar physical and chemical 
properties that affect management. Among the prop- 
erties considered in horizons of major biological ac- 
tivity below plow depth are particle-size distribution, 
mineral content, temperature regime, thickness of the 
soil penetrable by roots, consistence, moisture equiva- 
lent, soil slope, and permanent cracks. A family name 
consists of the name of a subgroup and a series of 
adjectives. The adjectives are the class names for the 
soil properties used as family differentiae. (See table 
13.) An example is the coarse-loamy, mixed, mesic 
family of Typic Haplaquolls. 

SERIES. The series consists of soils that formed in 


124 


SOIL SURVEY 


TABLE 13.—Classification of the soils 


[An asterisk in the first column indicates a taxadjunct to the series. See the series description for those characteristics that are 
outside the range of the series] 


Soil series 


Clarno 


Dudley 
Durrstein 


Momm6. 25. Led ee Boe eee eeeonneen 


Salmo 
Stickney 
Storla-variant: 2-22-2504 oe ee 
Talmo 


Wentworth 
*Whitewood 
Worthing 


Fine-loam 
Sandy-ske 
Fine, montmorillonitic, mesic Argiaquic Argialbolls. 
Coarse-loamy, mixed, mesic Fluvaquentic Haplustolls. 
Fine-silty, mixed, mesic Udic Haplustolls. 

Fine-silty, mixed, mesic Cumulic Haplaquolls. 
Fine,montmorillonitic, mesic Typic Argiaquolls. 


Family or higher taxonomic class 


Fine-loamy, mixed (caleareous), mesic Typic Ustorthents. 
Fine-loamy, mixed, mesic Cumulic Haplustolls. 

Fine-loamy, mixed, mesic Pachic Haplustolls. 

Fine-loamy, mixed (calcareous), mesic Mollie Fluvaquents. 

Fine, montmorillonitic, mesic Cumulie Havlaguelle: 

Fine-loamy, mixed, mesic Typic Haplustolls. 

Fine, montmorillonitic, mesie Typic Argiaquolls. 

Fine-loamy, mixed, mesic Cumulic Haplustolls. 

Fine-loamy, mesic Aerie Calciaquolls. 

Fine-loamy over sandy or sandy-skeletal, mixed, mesic Typic Haplustolls. 
Fine-loamy over sandy or sandy-skeletal, mixed, mesic Pachic Haplustolls. 
Fine, montmorillonitic, mesic Typic Natrustolls. 

Fine, montmorillonitic, mesic Typic Natraquolls. 

Fine-silty, mixed, mesic Udie Haplustolls. 

Fine-loamy over sandy or sandy-skeletal, mixed, mesic Pachic Haplustolls. 
Fine-loamy, mixed, mesic Entic Haplustolls. 

Coarse-loamy, mesic Typic Calciaquolls. 

Fine-loamy, mixed, mesic Typic Haplustolls. 

Fine-loamy, mesic Typic Calciaquolls. 

Coarse-loamy, mixed, mesic Udic Haplustolls. 

Coarse-loamy, mixed, mesic Pachic Haplustolls. 

Fine-silty, mixed, mesic Typic Haplustolls. 

Fine, montmorillonitic (caleareous), mesic Cumulic Haplaquolls. 
Fine-silty, mixed (calcareous), mesic Cumulic Hapluquolls. 

Fine, montmorillonitic, mesic Pachic Argiustolls. 

Fine-loamy, mixed, mesic Pachic Argiustolls. 

Fine-silty, mixed, mesic Typic Calciustolls. 

Fine-silty, mixed (calcareous), mesic Cumulic Haplaquolls. 

Fine, montmorillonitic, mesic Glossic Natrustolls. 

y over sandy or sandy-skeletal, mesic Typie Calciaquolls. 
e 


tal, mixed, mesic Udorthentie Haplustolls. 


a particular kind of material and have horizons that, 
except for texture of the surface soil or of the underly- 
ing substratum, are similar in differentiating charac- 
teristics and in arrangement in the soil profile. Among 
. these characteristics are color, texture, structure, re- 
action, consistence, and mineral and chemical composi- 
tion. 


Environmental Factors Affecting 
Soil Use 


In this section, some of the natural and cultural 
features that affect the use and management of the 
soils in Hanson and Hutchinson Counties are discussed. 


Relief 


Elevation ranges from less than 1,200 feet above 
mean sea level along the James River to 1,600 feet or 
more in the southwestern and southeastern parts of 
Hutchinson County. Except for the James River val- 
ley, the survey area is a glacial plain broken by many 
small closed depressions and by drainageways that are 
poorly defined in the ‘upper reaches. The slopes are 


mostly nearly level in northern Hanson County and in 
the northwestern, west-central, and northeastern parts 
of Hutchinson County. The slopes are undulating to 
rolling in much of southern Hanson County and in the 
north-central part of Hutchinson County.: The relief is 
gently rolling to hilly in the vicinity of terminal mo- 
raines in the extreme southeastern and southwestern 
parts of Hutchinson County. The breaks of the James 
River are hilly to steep. 


Water 


Shallow wells are a source of water for domestic and 
livestock use in most of the survey area. The quantity 
of water in most areas is limited, and the quality 
varies. The water generally is hard, but it is potable. 
Deep wells in northern Hanson County and in western 
Hutchinson County are at a depth of 400 to 900 feet. 
Some of the deep wells have an artesian flow and pro- 
vide an abundant water supply of variable quality. 

Surface water in the survey area consists mainly of 
the James River and its principal tributaries. Long 
Lake, Silver Lake, and Spring Lake are small natural 
lakes in the area, These bodies of water and dugouts 
and impoundments in drainageways are additional 
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sources of livestock water. Ethan Lake, Hanson Lake, 
Lake Dimock, Lake Menno, and Tripp Lake are small 
manmade lakes that are used mainly for recreation. 


Climate ° 


The climate of the survey area is humid continental 
and approaches semi-arid in some years. Neither large 
bodies of water nor topography affect it. Climate data 
are based on records from Menno in Hutchinson 
County and from Alexandria in Hanson County. The 
data in tables 14 and 15 are averages for the two 
counties. Because Alexandria is further north, the 
temperatures are lower and rainfall is less than in 
Menno. Average monthly and annual temperatures at 
Alexandria are about 1 degree below those shown in 
table 14; averages at Menno are about 1 degree above 
those shown. The average annual rainfall is 24.26 
inches at Menno and 21.82 inches at Alexandria. 

There is a wide range in temperature from summer 
to winter and in daily maximum and minimum tem- 
peratures during most of the year. Temperatures oc- 
casionally rise to more than 100° in summer or fall to 
—80° or lower in winter. They generally rise to more 
than 100° on at least 3 days each year—twice in July 
and once in August—and they rise to more than 90° 
on about 85 days each year. A temperature of —20° 
or less occurs at least once each January and once 
every 2 years in December or February. Temperatures 
of 30 degrees below zero or lower occur once every 3 
years. On 28 days in a year the minimum temperature 
drops below zero, and on 8 days the maximum temper- 
ature is at or below zero. 

Table 15 shows the probability of specified low tem- 
peratures after specific dates in spring and before 
specific dates in fall. According to this table, there is 
a 50 percent chance that a 32°F temperature will oc- 
cur after May 8 or before September 30. The data 
refer to air temperature measured in a standard 
shelter. Soil and plant temperature will vary somewhat 
from the free air temperature. 

Annual rainfall in this area ranges from a maxi- 
mum of 39.62 inches (in 1944) to a minimum of 14,71 
inches (in 1966). In most years, 75 percent of the 
annual rainfall comes during the growing season. 
There is rain on an average of 56 days a year. During 
the growing season the main source of rain is thunder- 
storms that vary in intensity and amount. Rainfall of 
1 inch or more an hour can be expected at least once 
a year. Rainfall of 2 inches or more an hour can be 
expected once in 6 or 7 years. About once a year, rain- 
fall of 2 inches in 24 hours is expected; about once in 
5 years, rainfall of 3 inches in 24 hours can be ex- 
pected. 

The average annual snowfall in this area is 36.6 
inches. The greatest snowfall was 83.5 inches in 1961- 
62, and the least was 18.4 inches in the 1962-63 season. 
The greatest monthly snowfall was 49.8 inches in 
February 1962. The greatest daily snowfall was 19 
inches on March 10, 1956. Strong winds often accom- 
pany snow, and large drifts pile up in or near sheltered 
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areas although exposed fields may be nearly free of 
snow. 

Although records of sunshine, wind, and relative 
humidity are not kept at Alexandria or Menno, data 
recorded at Sioux Falls and Huron can be used to esti- 
mate conditions in the survey area. The sun shines 
about 67 percent of the time possible during the grow- 
ing season. The highest percentage of sunshine is 77 
percent, in July, and the lowest amount is 50 percent, 
in December. The windspeed averages 11 miles an 
hour from the south in summer and 12 miles an hour 
from the northwest in winter. Windspeeds as high as 
50 miles an hour are most likely to occur in summer 
during a thunderstorm. Thunderstorms occur on an 
average of 10 days in June and July and on 8 or 4 
days in April, May, August, and September. They 
occur on an average of 438 days annually. 

Hail can be expected to accompany thunderstorms 
about three times a year in this area, and the prob- 
ability is greatest in June. 

The relative humidity in the survey area varies 
greatly from morning to afternoon. The annual aver- 
age is 82 percent humidity at 6 a.m. and 60 percent in 
the afternoon. 

The water lost by soil and crops through evapora- 
tion is measured by an evaporation pan. The average 
annual evaporation indicated by the Weather Bureau 
Class A pan is 52 inches in the survey area. Most of 
this—41 inches—occurs from May through October. 
The average evaporation from small lakes is 37 inches; 
and the loss from soils and crops is generally less than 
this, depending on the available moisture in the soil. 


Cultural Features 


Hutchinson County was created in 1862 and Hanson 
County in 1871 by acts of the Dakota Territory legisla- 
ture. The boundaries of Hutchinson County remain as 
determined by the 1879 legislature. The Hanson 
County boundaries have remained constant since 1881. 
Olivet was made the county seat of Hutchinson County 
in 1873; Alexandria became the county seat of Hanson 
County in 1880 after the original county seat, Rock- 
port, was bypassed by the railroad. 

The counties were settled rapidly. In 1890 the popu- 
lation of Hanson County was 4,267 and that of Hutch- 
inson County was 10,469. The population increased 
slightly until 1930, but it has decreased slightly since 
then. Increases in some of the larger towns have been 
offset by decreases in the population on farms and in 
small towns. In 1970 the population of Hanson County 
was 3,781 and that of Hutchinson County was 10,379. 
According to the U.S. Bureau of the Census, 61.3 per- 
cent of the population in Hanson County and 41.2 
percent in Hutchinson County live on farms. A sig- 
nificant part of the farm population in the survey area 
consists of communal settlements of Hutterites re- 
ferred to as “colonies.” The Rockport and Rosedale 
colonies are in Hanson County, and the Elm Springs, 
Marcy, Maxwell, Tschetter, and Wolf Creek colonies 
are in Hutchinson County. 

The largest town in Hanson County, Alexandria, 
has a population of 598. Other towns in this county are 
Farmer, Fulton, and Emery. Plano and Riverside are 
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TABLE 14.—Temperature and precipitation data 


[Data recorded at Alexandria and 


Menno for the period 1941 to 1970] 


Temperature 
Two years in 10 
will have— 
Aver- | Aver- 

Month age age Average | Average Aven 
daily daily maxi- mini- a 
maxi- mini- mum mum ag 
mum mum | equalto | equal to 

or or 
higher lower 
than— | than— 
oF oF oF °F In 
January ------ 27.9 5.4 86.0 -2.1 0.41 
February ----- 33.5 11.2 40.5 4.5 10 
arch —..-=~- 42.8 21.0 52.8 13.7 1.21 
April ...--<-- 61.2 35.5 68.2 31.3 2.21 
May ---------- 72.8 46.5 77.8 42.2 3.17 
June ------~-- 81.2 56.8 86.8 53.4 4.29 
July’ see soe 87.7 61.9 92.2 58.6 3.05 
August ~---.-- 86.5 60.1 90.6 56.6 2.67 
September _--- 76.3 49.7 81.2 46.0 2.48 
Qctober ~----- 66.0 38.4 72.0 35.4 1.51 
November —-_--- 46.9 23.9 53.2 19.1 75 
December ~---_ 32.9 11.8 39.8 5.5 56 
Year —------ 59.6 85.2 61.9 88.4 28,04 
1In 1944, 
"In 1966, 


rural settlements. The largest towns in Hutchinson 
County are Parkston with a population of 1,611 and 
Freeman with a population of 1,357. Other towns and 
villages in this county are Beardsley, Clayton, Dimock, 
Kaylor, Menno, Milltown, Olivet, and Tripp. 

Two railroads provide freight service to Alexandria, 
Emery, Farmer, and Fulton in Hanson County and to 
Dimock, Freeman, Menno, Parkston, and Tripp in 
Hutchinson County. Interstate Highway 90 crosses 


Precipitation 
Average number of 
One year in 10 days that have— 
will have— 
Maxi- | Mini- oer 
mum mum snowfa Snow 
Less More Suave cover of 
than— | than— 02 2 Ine 1 inch 
ormore | or more 
In In In In In 
1.29 0.04 0.09 0.84 5.8 1 10 
2.62 .08 14 1.42 TT 2 8 
3.14 14 42 2.22 9.5 2 5 
4,85 BT 82 3.91 2.0 0 0 
6.80 82 1.19 5.58 2 0 0 
8.37 1.31 2.00 7.00 0 0 0 
8.97 AT 1.08 5.56 0 0 0 
7.50 17 1.16 4.50 0 0 0 
5.92 49 94 4.28 0 0 0 
4.15 09 .18 3.30 3 0 0 
2.47 0 09 1.65 5.1 1 2 
1.84 0 OT 1,22 6.5 1 qT 
139.62 | 714.71 17.59 29.33 36.6 7 82 


Hanson County from east to west. Other main high- 
ways in the survey area are U.S. Highways 16, 18, and 
81 and State Highways 25, 35, 37, 38, 42, and 44, 
Township and county roads are on almost every sec- 
tion line. Many of the county roads have an asphalt 
surface or are graveled, and most rural areas are 
served by all-weather roads. Commercial airline ser- 
vice is available at Mitchell in adjacent Davison 
County and at Sioux Falls. 


TABLE 15.—Probability of damaging temperatures in spring and fall 
[Data recorded at Alexandria and Menno for the period 1941 to 1970] 


Dates for given probability and temperature 


Probability 
16°F 20°F 
or lower or lower 
After a specified date in spring: 
90 percent ~--.--------~--~___ March 10 March 18 
70 percent ~---------------~--- March 17 March 24 
50 percent ~-_----___---___-.-- March 28 April 6 
380 percent __-._-----------_-- April 8 April 18 
10; percent: ...- 225-02 Seok April 14 April 25 
Before a specified date in fall: 
10 percent _--_--------------- October 14 October 12 
80 percent ~_-._------------~- October 24 October 19 
50 pereent ~-----_..--------~_ November 4 October 30 
70 percent ~---.----_-------.- November 18 | November 10 
90 percent ~_------~---------_ November 25 | November 17 


24°F 28°F 32o°F 86° F 

or lower or lower or lower or lower 
March 28 April 5 April 17 May 2 
April 1 April 13 April 25 May 9 
April 14 April 26 May 8 May-20 
April 29 May 10 May 21 May 31 
May 7 May 17 May 29 June 6 
October 3 September 20 | September 12 | September 4 
October 11 October 3 September 19 | September 11 
October 28 October 10 September 30 | September 21 
November 5 October 18 October 11 October 3 
November 18 | October 28 October 18 October 10 
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Menno has a livestock auction barn, but many of 
the livestock are marketed outside the survey area at 
auction barns in adjacent counties or at central mar- 
kets in Sioux Falls and Sioux City. Grain is marketed 
in Alexandria, Dimock, Farmer, Fulton, Freeman, 
Menno, Parkston, and Tripp and In adjacent counties. 
Cheese factories in Freeman and Parkston and dairy 
processing plants in Mitchell provide markets for milk 
producers. Alexandria and Emery in Hanson County 
and Freeman, Menno, Parkston, and Tripp in Hutchin- 
son County are the main trading centers for farm 
equipment, hardware, and other farm supplies. 
Mitchell, in adjacent Davison County, also is an im- 
portant trading center for farmers in the survey area. 


Trends in Soil Use 


Since the drought and depression of the 1930’s, the 
number of farms has decreased steadily and the aver- 
age size of farms has increased. In 1985, Hanson 
County had 980 farms with an average size of 284 
acres, and Hutchinson County had 1,805 farms with 
an average size of 280 acres. According to the U.S. 
Census of Agriculture, in 1969 the number of farms 
in Hanson County had declined to 559 and the average 
size had increased to 446 acres, and Hutchinson 
County had 1,328 farms with an average size of 383 
acres. 

Farming in these counties was diversified from the 
time of settlement until about 1945. Since then, there 
has been a. steady increase in the raising and feeding 
of beef cattle and hogs. In 1974, about 84 percent of all 
farm income was from the sale of livestock and live- 
stock products. In the years preceding 1945, cattle 
numbered 60,000 to 75,000, of which more than a third 
were cows and heifers kept for milk production. In 
1974 there were 152,000 cattle on farms in the survey 
area, only 8,700 of which were cows and heifers kept 
for dairy purposes. In addition, there were 119,000 
hogs, 15,600 sheep, and 361,300 chickens. 

Corn is the most important crop in the survey area. 
Other important crops are oats, alfalfa, sorghum, and 
soybeans. In 1974 there were 235,000 acres of corn 
planted, 153,000 acres of oats, 15,700 acres of sorghum, 
and 13,300 acres of soybeans and 41,100 acres of al- 
falfa:-were cut for hay. Smaller acreages were planted 
to barley, spring wheat, and rye. In the past 30 years, 
corn, oats, and alfalfa have increased in acreage, and 
sorghum and soybeans have become important crops. 
Meanwhile, the acreage planted to barley and spring 
wheat, which had been major crops, is now of minor 
extent. 

Additional information on past history of cropping 
and livestock raising can be obtained from the annual 
reports of the South Dakota Crop and Livestock Re- 
porting Service (4). 
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Glossary 


Alluvium, Material, such as sand, silt, or clay, deposited on land 
by streams. 

Available water capacity (available moisture capacity). The 
capacity of soils to hold water available for use by most 
plants. It is commonly defined as the difference between 
the amount of soil water at field moisture capacity and 
the amount at wilting point. It is commonly expressed as 
inches of water per inch of soil. The capacity, in inches, in 
a 60-inch profile or to a limiting layer is expressed as— 


--6 to 9 
tenesoec es More than 9 


Caleareous soil. A soil containing enough calcium carbonate 
(commonly with magnesium carbonate) to effervesce (fizz) 
visibly when treated with cold, dilute hydrochloric acid. A 
soil having measurable amounts of caleium carbonate or 
magnesium carbonate. 

Chiseling. Tillage with an implement having one or more soil- 
penetrating points that loosen the subsoil and bring clods 
to the surface. A form of emergency tillage to control soil 
blowing. 

Clay. As a soil separate, the mineral soil particles less than 
0.002 millimeter in diameter. As a soil textural class, soil 
material that is 40 percent or more clay, less than 45 per- 
cent sand, and less than 40 percent silt. 

Claypan. A slowly permeable soil horizon that contains much 
more clay than the horizons above it. A claypan is com- 
monly hard when dry and plastic or stiff when wet. 

Consistence, soil. The feel of the soil and the ease with which 
a lump can be crushed by the fingers. Terms commonly 
used to describe consistence are— 

Loose.—Noncoherent when dry or moist; does not hold to- 

ether in a mass. 

Friable—When moist, crushes easily under gentle pressure 
between thumb and forefinger and can be pressed to- 
gether into a lump. 

Firm.—When moist, crushes under moderate pressure be- 
tween thumb and forefinger, but resistance is distinctly 
noticeable, 

Plastic—When wet, readily deformed by moderate pressure 
but can be pressed into a lump; will form a “wire” when 
rolled between thumb and forefinger. 

Sticky.—When wet, adheres to other material and tends to 
stretch somewhat and pall apart rather than to pull 
free from other material. 

Hard—When dry, moderately resistant to pressure; can be 
broken with difficulty between thumb and forefinger. 

Soft—When dry, breaks into powder or individual grains 
under very slight pressure. 

Cemented.—Hard; little affected by moistening. 

Contour stripcropping (or contour farming). Growing crops in 
strips that follow the contour. Strips of grass or close- 
growing crops are alternated with strips of clean-tilled 
crops or summer fallow. 

Crop residue use. A system of retaining crop residue on land 
between harvest and replanting to prevent erosion and 
insure future crop production. 

Diversion (or diversion terrace). A ridge of earth, generally a 
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terrace, built to protect downslope areas by diverting run- 
off from its natural course. 

Drainage class (natural). Refers to the frequency and‘ duration 
of periods of saturation or partial saturation during soil 
formation, as opposed to altered drainage, which is com- 
ony the result of artificial drainage or irrigation but 
may be caused by the sudden deepening of channels or the 
blocking of drainage outlets, Seven classes of natural soil 
drainage are recognized: 

Excessively drained.—Water is removed from the soil very 
rapidly. Excessively drained soils are commonly very 
coarse textured, rocky, or shallow. Some are steep. All 
are free of the mottling related to wetness. 

Somewhat excessively drained—Water is removed from the 
soil rapidly. Many somewhat excessively drained soils 
are sandy and rapidly pervious. Some are shallow. Some 
are so steep that much of the water they receive is lost 
as runoff. All are free of the mottling related to wetness. 

Well drained.—Water is removed from the soil readily, but 
not rapidly. It is available to plants throughout most of 
the growing season, and wetness does not inhibit growth 
of roots for significant periods during most growing 
seasons. Well drained soils are commonly medium tex- 
tured. | are mainly free of mottling. 

Moderately well drained—Water is removed from the soil 
somewhat slowly during some periods. Moderately well 
drained soils are wet for only a short time during the 
growing season, but periodically for long enough that 
most mesophytic crops are affected. They commonly have 
a slowly pervious layer within or directly below the 
solum, or periodically receive high rainfall, or both. 

Somewhat poorly drained.—Water is removed slowly enough 
that the soil is wet for significant periods during the 
growing season. Wetness markedly restricts the growth 
of mesophytic crops unless artificial drainage is pro- 
vided. Somewhat poorly drained soils commonly have a 
slowly pervious layer, a high water table, additional 
water from seepage, nearly continuous rainfall, or a 
combination of these. 

Poorly drained.—Water is removed so slowly that the soil is 
saturated periodically during the growing season or re- 
mains wet for long periods. Free water is commonly at 
or near the surface for long enough during the growing 
season that most mesophytic crops cannot be grown un- 
less the soil is artificially drained. The soil is not con- 
tinuously saturated in layers directly below plow depth. 
Poor drainage results from a high water table, a slowly 
pervious layer within. the profile, seepage, nearly con- 
tinuous rainfall, or a combination of these. 

Very poorly drained.—Water is removed from the soil so 
slowly that free water remains at or on the surface dur- 
ing most of the growing season. Unless the soil is arti- 
ficially drained, most mesophytic crops cannot be grown. 
Very poorly drained soils are commonly level or de- 

reese. and are frequently ponded. Yet, where rainfall is 
igh and nearly continuous, they can have moderate or 
ier slope gradients, as for example in “hillpeats” and 
“climatic moors.” . ; 

Emergency tillage. Cultivation by listing, ridging, duckfooting, 
chiseling, pitting, basin listing, or other means to roughen 
the soil surface for temporary control of soil blowing. 

Erosion. The wearing away of the land surface b pennite 
water, wind, ice, or other geologic agents and by suc 
processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic processes act- 
ing.over long geologic periods and resulting in the wear- 
ing away of mountains and the building up of such 
landscape features as flood plains and coastal plains. 
Synonym: natural erosion. 

Erosion (accelerated). Erosion much more rapid than geo- 
logic erosion, mainly as a result of the activities of man 
or other animals or of a catastrophe in nature, for ex- 
ample, fire, that exposes a bare surface. 

Fertility, soil. The quality that enables a soil to provide plant 
nutrients, in adequate amounts and in proper. balance, for 
the growth of specified plants when light, moisture, tem- 
erature, tilth, and other growth factors are favorable. 

Flooding. The temporary covering of soil with water from over- 
flowing streams, runoff from adjacent slopes, and tides. 
Frequency, duration, and probable dates of occurrence are 
estimated. Frequency is expressed as none, rare, occasional, 
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and frequent. None means that flooding is not probable; 
rare that it is unlikely but possible under unusual weather 
conditions; occasional that it occurs on an average of once 
or less in 2 years; and frequent that it occurs on an 
average of more than once in 2 years, Duration is expressed 
as very brief if less than 2 days, brief if 2 to 7 days, and 
long if more than 7 days. Probable dates are expressed in 
months; November-May, for example, means that flooding 
ean occur during the period November through May. Water 
standing for short periods after rainfall or commonly 
covering swamps and marshes is not considered flooding. 

Glacial drift (ecology). Pulverized and other rock material 
transported by glacial ice and then deposited. Also the 
assorted and unassorted material deposited by streams 
flowing from glaciers. 

Glacial outwash (geology). Gravel, sand, and silt, commonly 
stratified, deposited by melt water as it flows from glacial 


ice. 

Glacial till (geology). Unassorted, nonstratified glacial drift 
consisting of clay, silt, sand, and boulders transported and 
deposited by glacial ice. 

Grassed waterway. A natural or constructed waterway, typically 
broad and shallow, seeded to grass as protection against 
erosion. Conducts surface water away from cropland. 

Green manure (agronomy). A soil-improving crop grown to be 
plowed under in an early stage of maturity or soon after 
maturity. ‘ 

Horizon, soil. A layer of soil, approximately parallel to the 
surface, having distinct characteristics produced by_soil- 
forming processes. The major horizons o 
as follows: 

O horizon—An organic layer, fresh and decaying plant resi- 
due, at the surface of a mineral soil. 

A horizon.—The mineral horizon, formed or forming at or 
near the surface, in which an accumulation of humified 
organic matter is mixed with the mineral material. Also, 
a plowed surface horizon most of which was originally 
part of a B horizon. 

A2 horizon—aA mineral horizon, mainly a residual concentra- 
tion of sand and silt high in content of resistant minerals 
as a result of the loss of silicate clay, iron, aluminum, or 
a combination of these. 

B horizon.—The mineral horizon below an A horizon. The B 
horizon is in part a layer of change from the overlying 
A to the underlying C horizon. The B horizon also has 
distinctive characteristics caused (1) by accumulation of 
clay, sesquioxides, humus, or a combination of these; (2) 
by prismatic or blocky structure; (3) by redder or 
browner colors than those in the A horizon; or (4) by 
a combination of these. The combined A and B horizons 
are generally called the solum, or true soil. If a soil 
lacks a B horizon, the A horizon alone is the solum. 

C horizon—The mineral horizon or layer, excluding indu- 
rated bedrock, that is little affected by soil-formin 
processes and does not have the properties typical o 
the A or B horizon. The material of a C horizon may 
be either like or unlike that from which the solum is 
presumed to have formed. If the material is known to 
differ from that in the solum the Roman numeral II 
precedes the letter C. 

FR layer.—Consolidated rock beneath the soil. The rock com- 
monly underlies a C horizon, but can be directly below 
an A or a B horizon. 

Minimum tillage. Only the tillage essential to crop production 
and prevention of soil damage. 

Moraine (geology). An accumulation of earth, stones, and 
other debris deposited by a glacier. Types are terminal, 
lateral, medial, and ground. 

Mottling, soil. Irregular spots of different colors that vary in 
number and size. Mottling generally indicates poor aera- 
tion and impeded drainage. Descriptive terms are as fol- 
lows: abundance—few, common, and many; size—fine, 
medium, and coarse; and contrast—faint, distinct, and 
prominent. The size measurements are of the diameter 
along the greatest dimension. Fine indicates less than 5 
millimeters (about 0.2 inch); medium, from 5 to 15 milli- 
meters (about 0.2 to 0.6 inch); and coarse, more than 15 
millimeters (about 0.6 inch). 

Organic matter. Plant and animal material in or on the soil 
in all stages of decomposition. Readily decomposed organic 
matter is often distinguished from more stable forms that 
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are past the stage of rapid decomposition. The classes of 
organic matter, based on the poet of organic matter 
in the upper ten inches of soil, are very low, less than 
0.5 percent; low, 0.5 to 1.0 percent; moderately low, 1.0 to 
2.0 percent; moderate, 2.0 to 4.0 percent; high, 4.0 to 8.0 
percent; and very high, 8.0 to 16.0 percent. 

Parent material. The great variety of unconsolidated organic 
and mineral material in which soil forms. Consolidated bed- 
rock is not yet parent material by this concept. 

Pedon. The smallest volume that can be called “a soil.” A pedon 
is three dimensional and large enough to permit study of 
all horizons. Its area ranges from about 10 to 100 square 
feet (1 square meter to 10 square meters), depending on 
the variability of the soil. 

Permeability. The quality that enables the soil to transmit 


water or air, measured as the number of inches per hour’ 


that water moves through the soil. Terms describing 
permeability are very slow (less than 0.06 inch), slow 
(0.06 to 0.20 inch), moderately slow (0.2 to 0.6 inch), 
moderate (0.6 to 2.0 inches), moderately rapid (2.0 to 6.0 
inches), rapid (6.0 to 20 inches), and very rapid (more 
than 20 inches). 

Proper grazing use. Grazing rangeland or pastureland at such 
intensity that the quality of the vegetation will not de- 
teriorate and the amount of plant residue will be sufficient 
to conserve soil and water. 

Reaction, soil. The degree of acidity or alkalinity of a soil, ex- 
pressed in pH values. A soil that tests to pH 7.0 is de- 
scribed as precisely neutral in reaction because it is neither 
acid nor alkaline. The degree of acidity or alkalinity is 
expressed as— 


pH 
Extremely acid __--Below 4.5 7.3 
Very strongly acid __4.5 to 5.0 eneny 7.8 
Strongly acid —- 5.1to5.5 Moderately alkaline _7.9 to 8.4 
Medium acid _-----_- 5.6to6.0 Strongly alkaline __8.5 to 9.0 
Slightly acid —~---_- 6.1t0 6.5 Very strongly 


alkaline _____ 9.1 and higher 


Runoff, The precipitation discharged in stream channels from a 
drainage area. The water that flows off the land surface 
without sinking in is called surface runoff; that which 
enters the ground before reaching surface streams is called 
ground-water runoff or seepage flow from ground water. 

Saline soil. A soil containing soluble salts in an amount that 
impairs growth of plants. A saline soil does not contain 
exeess exchangeable sodium. 

Salts, Products other than water that result when an acid 
reacts with a base. Salts commonly found in soils break up 
into cations (sodium, calcium, and others) and anions 
(chloride, sulphate, and others) when dissolved in water. 

Sand. As a soil separate, individual rock or mineral fragments 
from 0.05 millimeter to 2.0 millimeters in diameter. Most 
sand grains consist of quartz. As a soil textural class, a 
soil that is 85 percent or more sand and not more than 10 
percent clay. 

Seepage. The rapid movement of water through the soil. Seepage 
adversely affects the specified use. 

Shrink-swell. The shrinking of soil when dry and the swelling 
when wet. Shrinking and swelling can damage roads, dams, 
building foundations, and other structures. It can also 
damage plant roots. 

Silt. As a soil separate, individual mineral particles that range 
in diameter from the upper limit of clay (0.002 millimeter) 
to the lower limit of very fine sand (0.05 millimeter). As a 
soil textural class, soil that is 80 percent or more silt and 
less than 12 percent clay. 
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Soil. A natural, three-dimensional body at the earth’s surface 
that is capable of supporting plants and has properties re- 
sulting from the integrated effect of climate and living 
matter acting on earthly parent material, as conditioned by 
relief over periods of time. 

Solum. The upper part of a soil profile, above the C horizon, in 
which the processes of soil formation are active. The solum 
in mature soil consists of the A and B horizons. Generally, 
the characteristics of the material in these horizons are un- 
like those of the underlying material. The living roots and 
other plant and animal life characteristics of the soil are 
largely confined te the solum. 

Structure, soil. The arrangement of primary soil particles into 
compound particles or aggregates.-that. are separated from 
adjoining aggregates. The principal forms of soil structure 
are—platy (laminated), prismatic (vertical axis of aggre- 
gates longer than horizontal), columnar (prisms with 
rounded tops), blocky (angular or subangular), and granular. 
Structureless soils are either single grained (each grain by 
itself, as in dune sand) or massive (the particles adhering 
without any regular cleavage, as in many hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of the 
solum below Blew depth. 

Substratum. The part of the soil below the solum. 

Surface soil. The soil ordinarily moved in tillage, or its equivalent 
in uncultivated soil, ranging in depth from 4 to 10 inches 
(10 to 25 centimeters). Frequently designated as the “plow 
layer,” or the “Ap horizon.” 

Terrace. An embankment, or ridge, constructed across sloping 
soils on the contour or at a slight angle to the contour. The 
terrace intercepts surface runoff so that it can soak into 
the soil or flow slowly to a prepared outlet without harm. 
A terrace in a field is generally built so that the field can 
be farmed. A terrace intended mainly for drainage has a 
deep channel that is maintained in permanent sod. 

Terrace (geologic). An old alluvial plain, ordinarily flat or un- 
dulating, bordering a river, a lake, or the sea. A stream 
terrace is frequently called a second bottom, in contrast with 
a flood plain, and is seldom subject to overflow. A marine 
terrace, generally wide, was deposited by the sea. 

Texture, soil. The relative proportions of sand, silt, and clay 
particles in a mass of soil. The basic textural classes, in 
order of increasing proportion of fine particles, are sand, 
loamy sand, sandy loam, loam, silt, silt loam, sandy clay 
loam, clay loam, silty clay loam, sandy clay, silty clay, and 
elay. The sand, loamy sand, and sandy loam classes may be 
further divided by specifying “coarse,” “fine,” or “very 


Tilth, soil. The condition of the soil, especially the soil structure, 
as related to the growth of plants. Good tilth refers to the 
friable state and is associated with high noncapillary 

orosity and stable structure. A soil in poor tilth is non- 
riable, hard, nonaggregated, and difficult to till. 

Water table. The upper limit of the soil or underlying rock ma- 
terial that is wholly saturated with water. 

Water table, apparent. A thick zone of free water in the soil. 
An apparent water table is indicated by the level at which 
water stands in an uncased borehole after adequate time 
is allowed for adjustment in the surrounding soil. 

Water table, artesian. A water table under hydrostatic head, 
generally beneath an impermeable layer. When this layer 
is penetrated, the water level rises in an uncased borehole. 

Water table, perched. A water table standing above an un- 
saturated zone. In places an upper, or perched, water 
table is separated from a lower one by a dry zone. 

Wind striperopping. Growing crops in strips planted at a right 
angle to the general direction of the prevailing wind and 
without strict adherence to the contour of the land. 
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Absence of an entry indicates that the mapping unit is not placed in the specified grouping or that individual 


soils of a mapping unit are designated separately. 
cription of the mapping unit and that of the soil series to which the mapping unit belongs. 
Range sites are described beginning on page 63. 


are 


described on pages 61 through 63. 


described beginning on page 68. 


Map 
symbol 


BeE 


CnC 


CsA 


Ct 


DaB 
Dac 
DbA 
DcB 


DeA 
DeB 
DmB 


- DnD 


Do 
DsA 


Du 
EaCc 
EbC2 
EgB 


EnA 


Mapping unit 


Betts and Ethan loams, 15 to 40 percent slopes---- 
Betts part----------------------------------- 
Ethan part---------- 


Chaska soils------------- 
Chaska soils, channeled 
Clamo silty clay loam----------------------------- 
Clarno loam, 0 to 3 percent slopes 
Clarno loam, 3 to 6 percent slopes---------------- 
Clarno-Davison loams, 0 to 2 percent slopes------- 

Clarno part 

Davison part--------------------------------- 

Clarno-Davison loams, 2 to 4 percent slopes------- 
Clarno part---------------------------------- 
Davison part--------------------------------- 

Clarno-Ethan loams, 6 to 9 percent slopes--------- 
Clarno part-~-------------------5------------- 
Ethan part----------------------------------- 

Clarno-Stickney loams, 0 to 2 percent slopes------ 
Clarno part---------------------------+-+------ 
Stickney part---------- 

Crossplain-Harps complex 
Crossplain part------------------------------ 
Harps part------------------------------ 

Davis loam, 2 to 6 percent slopes 

Davis loam, 6 to 9 percent slopes 

Davison soils, 0 to 3 percent slopes-------------- 

Davison-Onita complex, 2 to 6 percent slopes------ 
Davison part 
Onita part------------------------------ 

Delmont loam, 0 to 3 percent slopes 

Delmont loam, 3 to 6 percent slopes-----~--------- 

Delmont-Rock outcrop complex, 2 to 9 percent 


Delmont part--------------------------------- 
Rock outcrop part---------------------------- 
Delmont-Talmo complex, 6 to 12 percent slopes----- 
Delmont part 
Talmo part------------- 
Dimo loam----------------------------------------- 
Dudley-Stickney complex, 0 to 2 percent slopes---- 
Dudley part------~---------------------------- 
. Stickney part---------- 
Durrstein silt loam 
Egan silt loam, 6 to 9 percent slopes 
Egan-Betts complex, 3 to 9 percent slopes, eroded- 
Egan part------------------------------------ 
Betts part------~------------------------------ 
Egan and Wentworth silt loams, 2 to 6 percent 


Page 


Capability Pasture Range site 
unit group 
Symbol Page Letter Name 
VIIe-1 61 - Thin Upland 
VIe-3 61 G Silty 
I-1 55 K Overflow 
IIw-3 57 A Subirrigated 
VIw-1 61 A Subirrigated 
IIw-3 57 A Subirrigated 
I-2 55 F Silty 
Ife-2 55 F Silty 
weeeee -- F Silty 
I-2 55 2 re 
ITe-4 56 - 
wa-n-- -- F 
Ile-2 55 - 
IIIe-8 58 = 
IIJe-1 57 F 
1Ve-2 59 G 
1-2 55 F Silty 
IIs-1 57 E Clayey 
IIw-1 57 A | wn---------------- 
Settee se - Overflow 
ceenee -- - Subirrigated 
ITe-1 55 K Silty 
IlIle-2 58 K Silty 
ITe-4 56 F Silty 
wencee -- - Silty 
IIIe-8 58 Fo | ween ne ncn enneen ne 
IIe-1 55 Ko | we ee nce nee nneene- 
IIIs-3 59 D Shallow to Gravel 
IVs-2 60 D Shallow to Gravel 
VIe-6 61 
VIIIs-1 61 - 
VIe-6 61 - 
wn-en-- -- D Shallow to Gravel 
ceenne -- - Very Shallow 
IIs-3 57 D Overflow 
IVs-3 60 c Claypan 
IIs-1 57 E Clayey 
VIw-3 61 J Saline Lowland 
IIIe-2 58 F Silty 
IVe-1 59 F Silty 
VIe-3 61 G Thin Upland 
ITe-3 56 F Silty 
IIs-3 56 D Silty 


For a full description of a mapping unit, read the des- 
Pasture groups 
Windbreak groups are 


Wind- 
break 
group 


Number 


10 


Map 
symbol 
EtB 
Ett2 
EtD 
EuB 
EuC 


EwC 


Fa 

HaA 
HaB 
HaC 
HbC 


HcA 
HdB 


HmA 
HmB 
HnB 


HoC 
HtA 
HtB 


Ja 
La 
Ln 
Ma 
OadA 
PcA 


Pr 
Ps 


ReB 
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Capability Pasture 


unit group 
Mapping unit Page | Symbol Page | Letter 
Ethan-Betts loams, 3 to 6 percent slopes~----~---~- 29.) 1ITe-6 58 G 
Ethan part-------~--------~--------~--------~- -- | ------ -- 
Betts part--~----~--------~--------~------+-- -- | ------ -~ - 
Ethan-Betts loams, 6 to 9 percent slopes, eroded-~ 29 | VIe-3 61 3 
Ethan part--------------------------+--------- =~ | ------ -- - 
Betts part----------------------------------- -- | -+---- -- - 
Ethan-Betts loams, 9 to 15 percent slopes--------- 29 | VIe-3 61 3 
Ethan part----------------------------------- -- | -r---- -- - 
Betts Part-------- enn nner eee enn nee nee e- | cree -- - 
Ethan-Clarno loams, 2 to 6 percent slopes--------- 29 | ------ -- - 
Ethan part------------------ -- |IITe-6 58 G 
Clarno part -- Tle-2 55 F 
Ethan-Clarno loams, 6 to 9 percent slopes--------- 30 | ------ -- - 
Ethan part-----------------------e reece rene -- TVe-2 59 G 
Clarno part -- TITe-1 57 & 
Ethan-Homme complex, 6 to 9 percent slopes------- “= 300 | eee e-e -- - 
Ethan part----------------------------------- -- TVe-2 59 G 
Homme part-----~---~--------+------ err ener ere -- TlTe-2 58 e 
Fedora soils---~--------~--------~----------------- 31 TIIw-4 59 A 
Hand loam, 0 to 3 percent slopes~--------~-------- 32 | I-2 55 F 
Hand loam, 3 to 6 percent slopes-----~--~~-~------- 32 TIle-2 55 F 
Hand loam, 6 to 9 percent slopes-~---------~-------- 33 | [Te-1 57 F 
Hand-Betts loams, 6 to 9 percent slopes----------- 330 | ------ -- - 
Hand part-- -- | IIIe-1 57 F 
Betts part----------------------------------- -- TVe-2 59 G 
Hand-Bonilla loams, 33 T-2 55 - 
Hand part------------------------------eree- w= | eee ene -- F 
Bonilla part--------------------------------- -- | ------ -- K 
Hand-Davison loams, 3 to 6 percent slopes----~----- 33 | ~----- -- F 
Hand part-------------- 9-2-2 ene - nee n-n- -- ITe-2 55 - 
Davison part------------------------~-------- -- ITTe-8 58 - 
Henkin fine sandy loam, 0 to 2 percent slopes----- 35 ITIs-1 59 H 
Henkin fine sandy loam, 2 to 6 percent slopes----- 35 IIle-7 58 H 
Henkin variant fine sandy loam, 0. to 6 percent 
s lopes------------- ene neo re er ene rere cene 36 IVe~3 60 D 
Homme-Ethan compiex, 6 to 9 percent slopes-~~------- 37 | ---~-- -- - 
Homme part : -- IiIe-2 58 F 
Ethan part -- TVe-2 59 G 
Homme-Onita complex, 0 to 2 percent slopes~~------ 37 | I-2 55 -: 
HOME Par lenses saat worsens He eee ee esas ees oe raed om F 
Onita. Part + <<<9He rs see rence eisn ede eeh ane re Hs -- | cree e- -- K 
Homme-Onita complex, 2 to 6 percent slopes-------- 37 '| Ile-3 56 - 
Homme part-------2- 0 ---- ee ne eee nnn enn ern eee -- | ------ -- F 
Onita part------------------ etal -- | ------ -- K 
James silty clay---------------------------------- 38 | IVw-2 60 a 
Lamo silty clay loam----------------------------+- 39 TIw-3 S7 A 
Lamo-Wann complex, frequently flooded------------- 39 | IVw-2 60 B 
Marsh----------~-------- conn ee enn ee en nen nee nnn 40 | ------ -- - 
Onita silt loam, 0 to 3 percent slopes------------ 41 1-3 55 K 
Prosper-Clarno loams, 0 to 2 percent slopes------- 42 | I-3 55 - 
Prosper part---------------- eo ne nnn nnn ne ene -- | on---- -- K 
CLAP Pparth<-aeAtoe eb se perce ene eer eee aees we | eeceee -- F 
Prosper-Stickney complex--~------------------------ 42 } ----~-- -- - 
Prosper part~-------<- ne ccc ren meen errr ence ne -- I-3 55 K 
Stickney part-------~--------+--------------- a TIs-1 $7 E 
Prosper and Crossplain soils------~--------~------ 43 | ------ -- - 
PrOSpe? (Patina asso ban enter Seee ses eee -- 1-3 55 K 
Crossplain part----~--------------------+---- -- TIw-1 57 A 
Redstoe silt loam, 0 to 6 percent slopes---------- 44 TITe-6 58 G 


Range site 


Silty 


Silty 


Silty 


Silty 


Silty 


Silty 


Silty 


Silty 


Silty 


Saline Lowland 
Subirrigated 
Subirrigated 


Silty 
Overflow 
Clayey 
Overflow 


Thin Upland 


Wind- 
break 
group 


Number 
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Wind- 
Capability Pasture Range site break 
unit group group 
Map 
symbol Mapping unit Page Number 
Sa Salmo silty clay loam--------------------------- 44 Saline Lowland 10 
St Storla variant loam----------------------------- 47 Subirrigated 2 
Te Tetonka silty clay loam JS eee ode ete Soe = 49 Wetland 10 
Tt Tetonka-Harps complex--------------------------- 49 | IIw-l 57 | A | fennnenn---------- -- 
Tetonka part--------~----------------------- -- | ------ Wetland 10 
Harps part--------------------------~------- -- | eeee-- Subirrigated 2 
Tw Tetonka and Whitewood silty clay loams---------- 49 | TIw-l $57 | A | ----------------- sae 
Tetonka part-----------~------------------- -- | ------ 10 
Whitewood part--- -- | ------ Overflow 2 
Wa Wann loam---~---------------~--------------------- 50 Subirrigated 2 
Ww Worthing silty clay loam Dfeusie scence en oy $3 Wetland 10 
1/ 
~ Status of artificial drainage and feasibility of drainage determined by onsite inspection. 
2/ 
~ Drained. 
3/ 
~ Undrained. 
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This document is not accessible by screen-reader software. The Natural 
Resources Conservation Service (NRCS) is committed to making its information 
accessible to all of its customers and employees. If you are experiencing accessibility 
issues and need assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-FTC @ftc.usda.gov. For assistance with 
publications that include maps, graphs, or similar forms of information, you may also 
wish to contact our State or local office. You can locate the correct office and phone 
number at http://offices.sc.egov.usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, and 
where applicable, sex, marital status, familial status, parental status, religion, sexual 
orientation, genetic information, political beliefs, reprisal, or because all or a part of an 
individual's income is derived from any public assistance program. (Not all prohibited 
bases apply to all programs.) Persons with disabilities who require alternative means 
for communication of program information (Braille, large print, audiotape, etc.) should 
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a 
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272 
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and 
employer. 
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SOIL ASSOCIATIONS 


Ethan-Betts-Chaska association: Well drained to excessively 
drained, rolling to steep, loamy soils that formed in glacial 

till on uplands; and somewhat poorly drained and poorly drained, 
nearly level, silty and loamy soils on bottom land 


Homme-Onita-Whitewood association: Well drained to some- 
what poorly drained, nearly level to moderately sloping, silty 
soils that formed in glacial drift and alluvium on uplands 


Egan-Wentworth association: Well drained, gently sloping 
and moderately sloping, silty soils that formed in glacial drift 
on uplands 


Prosper-Clarno-Stickney association: Moderately well drained 
and well drained, nearly level to undulating, loamy and silty 
soils that formed in alluvium and glacial till on uplands 


Clarno-Tetonka-Prosper association: Well drained, poorly 
drained, and moderately well drained, level to undulating, 
loamy and silty soils that formed in glacial till and alluvium 
on uplands 


Clarno-Ethan-Tetonka association: Well drained and poorly 
drained, level to rolling, loamy and silty soils that formed in 
glacial till and alluvium on uplands 


Hand-Clarno-Davison association: Well drained and moder- 
ately well drained, nearly level to gently rolling, loamy soils 
that formed in glacial melt-water deposits and glacial till on 
uplands 


Crossplain-Clarno-Tetonka association: Poorly drained and 
well drained, nearly level and level, loamy and silty soils 
that formed in glacial till and alluvium on uplands 
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Each area outlined on this map consists of 
more than one kind of soil. The map is thus 
meant for general planning rather than a basis 
for decisions on the use of specific tracts. 
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on uplands glacial till and alluvium on uplands meant for general planning rather than a basis 


for decisions on the use of specific tracts. 
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SYMBOL 


BeE 


Bo 


Ca 
Cb 
Cc 
CdA 
CdB 
CeA 
CeB 
Cnc 
CsA 
Ct 


U. S. DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 


SOIL LEGEND 


HANSON AND HUTCHINSON COUNTIES, SOUTH DAKOTA 


The first capital letter is the initial letter of the soil name. The lower case letter that follows separates mapping units having names that 
begin with the same letter, except that it does not separate sloping or eroded phases. The second capital letter shows the slope class. 
Symbols without a slope letter are mostly for nearly level soils, but some are for miscellaneous land types that have a wide range of slope. 


A final number 2 in the symbol indicates that the soil is eroded. 


NAME 


Betts and Ethan loams, 15 to 40 percent slopes 
Bon loam 


Chaska soils 

Chaska soils, channeled 

Clamo silty clay loam 

Clarno loam, 0 to 3 percent slopes 

Clarno loam, 3 to 6 percent slopes 
Clarno-Davison loams, 0 to 2 percent slopes 
Clarno-Davison loams, 2 to 4 percent slopes 
Clarno-Ethan loams, 6 to 9 percent slopes 
Clarno-Stickney loams, 0 to 2 percent slopes 
Crossplain-Harps complex 


Davis loam, 2 to 6 percent slopes 

Davis loam, 6 to 9 percent slopes 

Davison soils, 0 to 3 percent slopes 
Davison-Onita complex, 2 to 6 percent slopes 
Delmont loam, 0 to 3 percent slopes 

Delmont loam, 3 to 6 percent slopes 
Deimont-Rock outcrop complex, 2 to 9 percent slopes 
Delmont-Talmo complex, 6 to 12 percent slopes 
Dimo loam 

Dudley-Stickney complex, 0 to 2 percent slopes 
Durrstein silt loam 


Egan silt loam, 6 to 9 percent slopes 

Egan-Betts complex, 3 to 9 percent slopes, eroded 
Egan and Wentworth silt loams, 2 to 6 percent slopes 
Enet loam, 0 to 2 percent slopes 

Ethan-Betts loams, 3 to 6 percent slopes 
Ethan-Betts loams, 6 to 9 percent slopes, eroded 
Ethan-Betts loams, 9 to 15 percent slopes 
Ethan-Clarno loams, 2 to 6 percent slopes 
Ethan-Clarno loams, 6 to 9 percent slopes 
Ethan-Homme complex, 6 to 9 percent slopes 


Fedora soils 


SYMBOL 


HaA 
HaB 
HaC 
HbC 
HcA 
HdB 
HmA 
HmB 
HnB 
HoC 
HtA 

HtB 


Ja 


NAME 


Hand loam, 0 to 3 percent slopes 

Hand loam, 3 to 6 percent slopes 

Hand loam, 6 to 9 percent slopes 

Hand-Betts loams, 6 to 9 percent slopes 
Hand-Bonilla loams, 0 to 3 percent slopes 
Hand-Davison loams, 3 to 6 percent slopes 
Henkin fine sandy loam, 0 to 2 percent slopes 
Henkin fine sandy loam, 2 to 6 percent slopes 
Henkin variant fine sandy loam, 0 to 6 percent slopes 
Homme-Ethan complex, 6 to 9 percent slopes 
Homme-Onita complex, 0 to 2 percent slopes 
Homme-Onita complex, 2 to 6 percent slopes 


James silty clay 


Lamo silty clay loam 
Lamo-Wann complex, frequently flooded 


Marsh 

Onita silt loam, 0 to 3 percent slopes 
Prosper-Clarno loams, 0 to 2 percent slopes 
Prosper-Stickney complex 

Prosper and Crossplain soils 


Redstoe silt loam, 0 to 6 percent slopes 


Salmo silty clay loam 
Storla variant loam 


Tetonka silty clay loam 
Tetonka-Harps complex 
Tetonka and Whitewood silty clay loams 


Wann loam 
Worthing silty clay loam 


SOUTH DAKOTA AGRICULTURAL EXPERIMENT STATION 


CONVENTIONAL AND SPECIAL 
SYMBOLS LEGEND 


CULTURAL FEATURES 


BOUNDARIES 
National, state or province 
County or parish 
Minor civil division 


Reservation (national forest or park, 
state forest or park, 
and large airport) 


Land grant 
Limit of soil survey (label) 
Field sheet matchline & neatline 


AD HOC BOUNDARY (label) 


Small airport, airfield, park, oilfield, 
cemetery, or flood pool 
STATE COORDINATE TICK 


LAND DIVISION CORNERS 
(sections and land grants) 


ROADS 
Divided (median shown 
if scale permits) 
Other roads 


Trail 
ROAD EMBLEMS & DESIGNATIONS 
Interstate 
Federal 
State 
County, farm or ranch 
RAILROAD 


POWER TRANSMISSION LINE 
(normally not shown) 


PIPE LINE 
(normally not shown) 


FENCE 
(normally not shown) 


LEVEES 


Without road 


Ceeneepeseegessuagenseege 


With road PEPER 


UPUUEDEUCPOO PEO TEDERIEE 


with railroad gen 
DAMS 

Large (to scale) 

Medium or small 
PITS 

Gravel pit 


Mine or quarry 


Davis Airstrip H — 


MISCELLANEOUS CULTURAL FEATURES 
Farmstead, house 
(omit in urban areas) 
Church 
School 


Indian mound (label) 
Located object (label) 
Tank (label) 

Wells, oil or gas 
Windmill 


Kitchen midden 


WATER FEATURES 
DRAINAGE 

Perennial, double line 
Perennial, single line 
Intermittent 
Drainage end 
Canals or ditches 

Double-line (label) 

Drainage and/or irrigation 


LAKES, PONDS AND RESERVOIRS 


Perennial c= 


Intermittent aie? 
MISCELLANEOUS WATER FEATURES 

Marsh or swamp 

Spring 

Well, artesian 

Well, irrigation 


Wet spot 


. 


‘ 
\ int ’ 


SPECIAL SYMBOLS FOR 
SOIL SURVEY 


SOIL DELINEATIONS AND SYMBOLS 


Cea 


ESCARPMENTS 


Bedrock VeVYV YYW YN YYYVYYYYYY 


(points down slope) 


Other than bedrock 
(points down slope) 


SHORT STEEP SLOPE 


rreenevererenerreeeen 


GULLY 
DEPRESSION OR SINK 
SOIL SAMPLE SITE 
(normally not shown) 
MISCELLANEOUS 
Blowout 
Clay spot 
Gravelly spot 
Gumbo, slick or scabby spot (sodic) 
Dumps and other similar 
non soil areas 
Prominent hill or peak 
Rock outcrop 
(includes sandstone and shale) 
Saline spot 
Sandy spot 
Severely eroded spot 


Slide or slip (tips point upslope) 


Stony spot, very stony spot 
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This map is compiled on 1974 aerial photography by the U. S. Department of Agriculture, Soil Conservation Service and cooperating agencies. 
Coordinate grid ticks and land division comers, if shown, are aporoximately positioned, 
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This map is compiled on 1974 aerial photography by the U. S. Department of Agriculture, Soil Conservation Service and cooperating agencies, 


8 ON WLOWVGHLNOS ‘SSILNNOD NOSNIHOLNH 3 NOSNVH 


“pavoy)|s0d Ajayewixoxdde axe | '$0W209 LOIS \AIP pur) pue $¥21) PIuB ayeU)pI009 
“Sayaue8e Buiyevadooo pue @0yn10g voReniasu0) [105 ‘aymjnayiBy jo wauysedag "SN ay Aq AydeiBoyoyd je1v9e p16] UO palidwon s) dew Siu 


NUMBER 8 


SHEET 


< 
- 
ie} 
< 
<= 
a 
< 
ke 
5 
” 


COUNTIES, 


HANSON AND HUTCHINSON 


(@) 7 ~ 1224 000 


HANSON & HUTCHINSON COUNTIES, SOUTHDAKOTA NO. 9 


This map is compiled on 1974 aerial photography by the U. $. Department of Agriculture, Soil Conservation Service and Cooperating agencies. 
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This map is compiled on 1974 aerial photography by the U. S. Department of Agriculture, Soi! Conservation Service and cooperating agencies. 
Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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This map is compiled on 1974 aerial photography by the U. S. Department of Agriculture, Soil Conservation Service and cooperating agencies. 
Coordinate grid ticks and land division corners, if shown, are approximately positioned. 


(Joins sheet 46) 


8& ON VLOYVOHLNOS ‘SSILNNOD NOSNIHOLNH 2 NOSNWH 


"Pau0})!SOd AjayewKosdde aue ‘wMOYS ji 'SI9UIOD UOISIAID PUR] PUR S¥>1} 
“sarouade 3u1je1ad009 pue a91Aia5 UoIJeAJeSUOD \I05 ‘@IN|\nIUBy Jo jwauedag “s "7 ay) Aq AydesBoyoyd jeV9e p/6 UO pajiduoo si dew sm 


1334 000 SEY (6€ seeys suior) 


SHEET NUMBER 38 


SOUTH DAKOTA 


re 4. 
W498 


a np er ee NN 


n 
— 
= 
ie 
=| 
Qo 
oO 
Zz 
fe} 
72) 
z 
x 
oO 
kK 
= 
= 
a 
Zz 
< 
Zz 
° 
72) 
Zz 
<= 
x= 


(Joins Sheet 47) 


2 700 000 FEET 


(Joins 31 I cine sheet 32) 


(ze 4904s sulor) 


00002: T- 2189S 
) 0001 0002 ooo€ 000 0005 
% H % I 


4224 000S 


aw T 0 


HANSON AND HUTCHINSON COUNTIES, SOUTH DAKOTA — SHEET NUMBER 39 


COUNTY 


5000 Feet 


(Joins sheet 40) 


ie} 


Scale -1:20000 


1000 


fon) 
mo 
°o 
= 
<= 
Ee 
°o 
<< 
<= 
a 
<= 
= 
> 
jo} 
n 
wn 
eo 
i 
=z 
D> 
o 
oO 
z 
jo} 
” 
= 
=x 
oO 
= 
= 
x= 
) 
re 
So 
n 
z 
<= 
x 


This map is compiled on 1974 aerial photography by the U. S. Department of Agriculture, Soil Conservation Service and cooperating agencies. 
Coordinate grid ticks and land division comers, if shown, ate approximately positioned. 
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This map is compiled on 1974 aerial photography by the U. S. Department of Agriculture, Soil Conservation Service and cooperating agencies. 
Coordinate grid ticks and land division comers, if shown, are approximately positioned. 


(Joins sheet 62) 2.675 000 FEET 


HANSON AND HUTCHINSON COUNTIES, SOUTH DAKOTA — SHEET NUMBER 54 


R. 59 W. | R. 58 W. semaine 


a 
5000 Feet < ©) 


ing agencies, 


SOUTH DAKOTA NO. 54 


(Joins sheet 53) 


8 
o 
on 
x4 
oa 
oS 
” 


Coordinate grid ticks and land division comers, if shown, are approximately positioned, 


Tlaheet 55) 


This map is compiled on 1974 aerial photography by the U. S. Department of Agriculture, Soil Conservation Service and cooperatit 
HANSON & HUTCHINSON COUNTIES, 


390 000 FEET 


HANSON AND HUTCHINSON COUNTIES, SOUTH DAKOTA — SHEET NUMBER 55 


2.700 000 FEET a R. 58 W.| R. 57 W. 


5000 Feet 


SOUTH DAKOTA NO. ,55 
iture. Soi! Conservation Service and cooperating agencies. 


are approximately positioned. 
(Joins sheet 56) 


Scale -1: 20000 


land division comers. 1 


Coordinate 


(Joins sheet 54) 


n 
= 
= 
Zz 
D> 
° 
oO 
Zz 
oO 
” 
= 
x 
oO 
Ee 
2 
3 
i) 
o4 
° 
n 
Zz 
<= 
<= 


This map is compiled on 1974 aerial photography by the U. S. Department of 


395 000 FEET 


| 


(Joins sheet 64) | 2720000 FEET 


9S ‘ON WLOYVGOHLNOS ‘S3ILNNOD NOSNIHOLNH 3 NOSNVH 


‘pavolyisod Ajajewirosdde aye ‘waoys j) 'S19W02 UOISIAIP pue| pue SHI!) ‘ayeuIpio0)) 
‘se!auae Buijeredoo) pue aiAvag voHJeAJesua) |105 ‘@imjno1By jo jwawyedeg °s 1) ay Aq Ayde; ¥L61 UO pajrdwoo si dew siuy 


(Zg says sulor) 


SHEET NUMBER 56 


SOUTH DAKOTA 


wn 
i 
= 
Zz 
D 
12) 
oO 
Zz 
fo} 
72) 
a 
6 
1S) 
- 
2 
x= 
[=) 
Zz 
<x 
Zz 
xt 
po Of 


GRAVEL PIT 


00002: T- aj89S 
0 


4294 000S 0001 


00002: T- 8189S 
6) Z—<——_—_— 124 0005 0 0 


aw T 


SHEET NUMBER 57 


SOUTH DAKOTA 


: f 


n 
~ 
| cl 
rs 
= 
{e) 
Oo 
z 
fo} 
Y 
< 
ae 
(Ss) 
Ee 
=) 
pa 
a 
Zz 
<x 
z 
fo} 
2) 
Zz 
<x 
x= 


4334 000 SOp 


“PaUOIISOd Ajayewrcosdde ae "WMOYS ji 'S19UIOD UOISIAID PUR] DUE SyD1) PLB ayeUIpI007 
*Sa1ouale Buijeiad009 pue adiAves UONRAI@SUOD {105 ‘asN|jnoUBy Jo ywauyvedag *s 1 au) Aq AydesBojoyd jeNae p16] UO pajrdwor si dew si 


25 ‘ON VWLOYWGHLNOS ‘SSILNNOD NOSNIHOLNH 3 NOSNVH 


8S ON VLOWVGQHLNOS ‘SHILNNOD NOSNIHOLNH 9 NOSNVH 


“pavorjisod Ajaewrxosdde aye “UMOYS j! 'S19WOD VOISIAID PUB) DUE SHO!) plu a}2U!pI007 
“S919UaBe 8U1]810d009 pUR BD1AI@S YOIEALASUOD |105 “a/M)NDUBY JO yauNJedEG “s "f) ay) Aq AydesBoyoUd je119e p61 UO Pa} /dwo si dew siyy 


2775 000 FEET 


SHEET NUMBER 58 


SOUTH DAKOTA 


2 780 000 FEET 


a 7 


aes Kee | 


Nn 
lu 
= 
Zz 
=) 
je) 
O 
Zz 
e) 
” 
= 
= 
O 
=a 
2 
x 
(a) 
Zz 
¢ 
rs 
9° 
” 
Zz 
<= 
=x 


(Joins inset, sheet 41) 


(zg 4904s sur) 


00002 :T- ale2S 
1824 000 t) 0001 


@ z=——_ 


aw 


00002: T: 8189S 
3284 000 ) 00 


SQ SSS See 


aw te) 


(Joins sheet 67) 


7 (() 


eae, 


NUMBER 59 


SHEET 


SOUTH DAKOTA 


Seale SN 
a gi Le > ly AS 
(ms 


et 


wo 
uu 
= 
z 
| 
fo} 
(Ss) 
5 
72) 
< 
x 
oO 
ke 
po 
x 
(a) 
z 
rd 
z 
(eo) 
2) 
z 
<x 
=x 


“pauonjisod Ajayew)xoudde aye ‘umoys j1 'S19UI02 UOISIAIP pue| pue S¥9!) Pld ayeuIpI00D 
“Se1aue8e Buijevadoos pue a21A19g uoNeAIasUOD |10§ ‘aumna1iBy jo juawHedaG "s “1 ayy Aq AydedBojoud jelv0e py61 UO pejrdwoo s} dew Siqy 


6S ON VWLOWVOHLNOS ‘S3ILNNOD NOSNIHOLNH 8 NOSNWH 


09 “ON VWLOWVOHLNOS ‘S3ILNNOD NOSNIHOLNH 2 NOSNWH 


“pav0y}1800 Ajayewrxasdde aye ‘wmoys |) ‘Si@WOD VOrSIAIp pue| pue S¥D1) pLIB ayeuIpI00) 
"Sayouade Bunjeiadooa pue so1Ai9g voreniasuod (105 ‘aunyjnauiBy jo yuawyedag °S “Nay Aq AyderBoyoud je1v9e »/61 uo palidwoo si dew Siu 


1334 000 SBE (19 sooys suor) 


SHEET NUMBER 60 


SOUTH DAKOTA 


”n 
~ 
= 
Zz 
> 
lo) 
1S) 
z 
co) 
(2) 
< 
BS 
oO 
= 
= 
Bo 
a 
Zz 
< 
r< 
fo} 
” 
= 
=< 
ed 


6S 498Ys suior) 
00002: T- 8189S 
i) 


satin ok 3129S 


4224 000S ooo | 


NUMBER 61 


SHEET 


SOUTH DAKOTA 


“ 
— 
- 
= 
=) 
Q 
oO 
5 
” 
= 
=~ 
oO 
i 
=] 
<= 
a 
ra 
<x 
z 
e) 
2) 
z 
<x 
<= 


“pauolyisod Ajayewixoudde ave ‘ | “SIBWOD VOISLAID PUR] PUR S491) 
“sarouade Buijeiadoo) pue aries uONeAIasWOD j105 “auN|jADUBy jo jwawyEdag “s “Nf ey) Aq AydesBo} pajidwo si dew siyy 


T9 ‘ON WLOWVOHLNOS ‘SSILNNOD NOSNIHOLNH 2 NOSNVH 


HANSON AND HUTCHINSON COUNTIES, SOUTH DAKOTA — SHEET NUMBER 62 


5000 Feet 


° 
N 
Ls 
2 

o 

9 
a 


(Joins sheet 63) 
| photography by the U. S. Department of Agriculture, Soil Conservation Service and cooperating agencies. 


te grid ticks and land division corners, if shown, are approximately positioned, 


Coordinat 


HANSON & HUTCHINSON COUNTIES, SOUTHDAKOTA NO. 62 


This map is compiled on 19: 


T. 98. N.1T. 99 N. 


TES5000FEET (Joins sheet 70) 


4294 000S 


aiIw i 


(Joins sheet 71) 


SHEET NUMBER 63 


<x 
= 
(e) 
4 
<x 
a 
es 
ke 
=) 
(2) 
n 


eet oY LZ 
oo ute “1 
Atel =e 


COUNTIES, 


HANSON AND HUTCHINSON 
R.59W.IR.58 Ww. 


Pauoiyisod Ajayewrxovdde ave “uMoYs }) ‘S19U202 UOISIAIP pue| pu $¥D1) PUB ayeuipi00) 
“Sarquade Buyjexed00 pue a2iAlas voneAsasuod |105 ‘@imnouiBy jo juawyedag “s °f) ay) Aq AydesBojoyd jevi9e p/6t vO pojidwoo si dew siyy 


€9 “ON YLOYVGHLNOS ‘SAILNNOD NOSNIHOLNH ? NOSNVH 


HANSON AND HUTCHINSON COUNTIES, SOUTH DAKOTA — SHEET NUMBER 64 


(Joins sheet 55) aes : , : 4_R.58W. | R.57W. 


5000 Feet See ® 


SOUTH DAKOTA NO. 64 


i 
i 
: 
5 
8 
= 
5 
3 


‘approximately positioned. 


~ (Joins sheet 65) 
by the U. S. Department of 


HANSON & HUTCHINSON COUNTIES, 


T.98.N.|T.99N. 


375 000 FEET 


(Joins sheet 72) 


00002: T- 2189S 
0 


(8) ae ne 1924 0005 


aw 0) 


(99 soays suior) 1334 000 08 


(Joins sheet 56) 
(Joins sheet 73) 


45 000 FEET 


SHEET NUMBER 65 


<x 
S 
< 
<x 
a 
—- 
- 
5 
” 


COUNTIES, 


AND HUTCHINSON 


HANSON 


oe 
"N66 ‘1] ‘N86 ‘L 


"pav0!|}S0¢ Ajayew)xosdde ave ‘uMOYs j) '$/9WI02 UOISIAIP PUR] pue S421) PI1B ayeU!pI00;) 
“sarouade Bu)je1ad009 pur 82}Are§ voreAIASUOD |105 ‘auMjnr1iBy Jo ywauryedag *s “f] ax) Aq Ayde/Bo}OYd /e1188 p61 UO pajjdwor si dew Siuy 


$9 ‘ON VLOWVGHLNOS ‘SSILNNOD NOSNIHOLNH 3 NOSNVH 


99 “ON VLOWVGHLNOS ‘S3ILNNOD NOSNIHOLNH 2 NOSNVH 


“Paworyisod Ajayewiroidde are “umoys j1 ‘S!aW0D UOISIAIp pure] PUB S¥D1) DUB ayeuipI00; 
‘SorauaBe Buyjeredooo pue sovnas vonfenasuog j10§ ‘aimynaqiBy jo juoupedaq “s “7 ayy Aq AydedBoOY ye119e p76 WO pajiduod s} dew sig 


SHEET NUMBER 66 


<x 
S 
< 
a 
— 
= 
5 
” 


COUNTIES, 


HANSON AND HUTCHINSON 


(Joins sheet 74) 


2.750 000 FEET 


($9 says suior) 


4994 000S 


HANSON AND HUTCHINSON COUNTIES, SOUTH DAKOTA — SHEET NUMBER 67 


R. 61 W. (Joins sheet 59) 


5000 Feet —_———F- Z ©) 


Service and cooperating agencies, 


SOUTH DAKOTA NO. 67 
(Joins sheet 68) 


0 
Scale -1:20000 


Coordinate grid ticks and land division comers, if shown, are approximately positioned. 
1000 


n 
a 
- 
= 
> 
o 
oO 
z 
°o 
n 
= 
x= 
oO 
= 
> 
=x 
i) 
z 
So 
2) 
z 
<= 
= 


This map is compiled on 1974 aerial photography by the U. S. Department of Agriculture, Soi! Conservat 


Ol 355 000 FEET 


(Joins sheet 76) 


89 ‘ON VWLOYVGOHLNOS ‘S3ILNNOD NOSNIHOLNH ? NOSNVH 


“pouoryisod Ajayewyxoxdde ave "wmoys j) 'S19u02 UOIS\AIp pue| pue $21} PUB ayeuIpI00D 
"So,2u08e Buyyevedo0> pue aolA1ag UO}eANASUOR |105 ‘eIMiNouIBy jo wauTreded “s "Nay Aq AydeiBoyOYE /eLVee 1/61 WO palydwod s} dew iy, 


SHEET NUMBER 68 


CoA __R.61W.| R.60W. 


<x 
kK 
2) 
ES 
<= 
a 
x= 
= 
3 


ee 


HANSON AND HUTCHINSON COUNTIES, 


2610 000 FEET 


Pa 29 4984s sujor) 
(s) 
00002: T- 8129S 
3984 000S ie} 000 T 0002 OOOE 0004 000S 
% K % 


SSS SSS SS SS 


0 I 


HANSON AND HUTCHINSON COUNTIES, SOUTH DAKOTA — SHEET NUMBER 69 


5000 Feet 


SOUTH DAKOTA NO.69 
(Joins sheet 70) 


(0) 


Scale -1: 20000 


1000 


n 
w 
= 
Zz 
D> 
fo} 
oO 
z 
5 
72) 
= 
= oy 
oO 
Ee 
=] 
<= 
i) 
= 
[) 
n 
= 
<= 
Bs 5 


This map is compiled on 1974 aerial photography by the U. S. Department of Agriculture, Soil Conservation Service and cooperating agencies. 
Coordinate grid ticks and land division comers, if shown, are approximately positioned. 
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This map is compiled on 1974 aerial photography by the U. S. Department of Agriculture, Soil Conservation Service and Cooperating agencies. 
Coordinate grid ticks and land division comers, if shown, are approximately positioned. 
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